
© 2025 JETIR December 2025, Volume 12, Issue 12                                                         www.jetir.org (ISSN-2349-5162) 

  JETIRHF06013 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 65 
 

THE ROLE OF ARTIFICIAL INTELLIGENCE IN 

SUSTAINABLE PRACTICES IN FINTECH 
 

Nemali Jalendar Reeddy-Research Scholar, 

JJTU, Rajasthan, India 

Emailid:jalendarreddynemali@gmail.com 

& 

Dr.Y.Vinodhini-Principal & Professor 

Noble Post Graduate College, 

Hyderabad. 

Emailid:drvinodhiniyallagandala@gmail.com 

 

Abstract 

The integration of Artificial Intelligence (AI) in financial technology (Fintech) has made a tectonic change in the industry 

by enhancing efficiency, reducing costs, and promoting sustainable financial practices. Its impact is widespread, touching 

everything from fraud detection to automated trading such as Automated Customer Service & Chatbots, Personalized 

Banking and Financial Planning, Algorithmic Trading & Market Analysis, Risk Assessment & Credit Scoring. AI-driven 

solutions contribute to sustainability in Fintech, focusing on areas such as green finance, fraud detection, risk assessment, 

and ethical investing. Green Finance & ESG Investing, sustainable Lending & Banking.  AI in Green Data Centers, FinTech 

firms are using AI to optimize energy use in cloud computing, renewable energy, solving carbon cost through efficient 

algorithms through AI, balancing data privacy, through a systematic review of existing literature, this study highlights AI’s 

role in optimizing resource utilization, reducing carbon footprints, and fostering financial inclusion. This research also 

identifies challenges, including algorithmic bias, data privacy concerns, and regulatory hurdles, that must be addressed to 

ensure AI’s sustainable adoption in Fintech. This conceptual study also observes how AI holds immense potential, a 

balanced approach involving ethical AI frameworks, regulatory oversight, and stakeholder collaboration for long-term 

sustainability. 
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Introduction 

The Fintech industry has undergone rapid transformation with the advent of AI and machine learning (ML), enabling 

smarter, faster, and more sustainable financial services. AI applications in Fintech range from automated trading and fraud 

detection to credit scoring and personalized banking. However, as the world shifts toward Environmental, Social, and 

Governance (ESG) compliance, Fintech firms are leveraging AI to align with sustainable development goals (SDGs).  AI 

processes large volumes of data to identify patterns and trends.Machine Learning (ML), predicts market behavior using 

historical data, adapts strategies based on real-time learning. 

 

Benefits of AI: 

• Enhances accuracy in trade predictions. Reduces latency in decision-making, supports in Dynamic risk 

management. 

• Role in Green Finance  
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• Analyzing environmental data for sustainable investments. 

• Automating carbon footprint calculations. 

• AI-powered green bond performance analytics. 

AI in Ethical Investing  

• ESG (Environmental, Social, and Governance) data analysis using AI. 

• Identifying ethically responsible companies. 

• Natural language processing (NLP) to screen corporate disclosures 

AI in Fraud Detection & Risk Assessment 

• The increasing reliance on AI for fraud detection and risk management. 

AI in Fraud Detection  

• Machine learning (ML), anomaly detection, pattern recognition. ex: Real-time fraud alerts, predictive 

analytics. 

• AI in Risk Assessment  

• AI models for credit scoring, market risk prediction. Scenario-based stress testing. 

• AI Chat bots: Provide instant customer support. 

 Use Natural Language Processing (NLP) for conversational interactions. It Enable real-time query 

resolution and fraud detection. 

• AI tailors financial services to individual preferences, it offers dynamic recommendations based on 

transaction history and enables predictive analytics for better customer insights. 

• AI assists in portfolio management and budgeting. Automated risk assessment and market forecasting and 

supports smarter, data-driven decisions for long-term goals. 

• Automated Customer Service 

• 24/7 customer support. Reduces response time and operational costs. Handles large volumes of customer 

inquiries. The technologies that are involved in Artificial Intelligence (AI) and Machine Learning (ML). 

Natural Language Processing (NLP). Automation tools. 

•   Real-time monitoring and alerts. Enhanced accuracy in identifying subtle fraud patterns. Managing high 

volumes of data seamlessly. 

Review of Literature 

1. Sujin Park, Sungjoon Yoon (2025) mentioned that AI improves fintech efficiency and contributes to sustainable 

development. Factors influencing AI adoption include perceived responsibility and transparency. They concluded 

that Collaboration among experts in AI, finance, and sustainability is essential for advancing sustainable fintech  

2. Kwok,R(2019) efforts to achieve SDG 13 on climate action could be undermined by the high energy needs for AI 

applications, especially if non carbon-neutral energy sources are used. Furthermore, despite the many examples of 

how AI is increasingly applied to improve biodiversity monitoring and conservation 

3. Bhargavi K., Janma A., Vanashree, Anoop B. K. (2024) mentioned that AI enhances sustainable finance by 

aligning financial practices with ESG criteria. Technologies like the Financial Maximally Filtered Graph (FMFG) 

algorithm improve data processing for sustainable investments.They stated that AI has transformative potential but 

faces ethical and regulatory challenges. Strategic frameworks are needed to integrate AI effectively. 

4. Adedoyin T. Oyewole, Omotayo B. Adeoye, Wilhelmina A. Addy, Chinwe C. Okoye, Onyeka C. Ofodile, 

Chinonye E. Ugochukwu (2024) examined that AI redefines financial practices, improving efficiency and 

sustainability. FMFG algorithms facilitate better decision-making in sustainable investments. They stated that AI 

integration requires robust policies to address ethical and technological barriers. 

5. Adedoyin T. Oyewole, Omotayo B. Adeoye, Wilhelmina A. Addy, Chinwe C. Okoye, Onyeka C. Ofodile, 

Chinonye E. Ugochukwu (2024).Observed that  AI redefines financial practices, improving efficiency and 

sustainability. FMFG algorithms facilitate better decision-making in sustainable investments. They have concluded 

AI integration requires robust policies to address ethical and technological barriers. 

6. Sujin Park, Sungjoon Yoon (2025) stated that AI improves fintech efficiency and contributes to sustainable 

development. Factors influencing AI adoption include perceived responsibility and transparency. They concluded 

that Collaboration among experts in AI, finance, and sustainability is essential for advancing sustainable fintech  
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Research Gaps 

• Lack of robust frameworks for AI implementation in sustainable finance. 

• Concerns over privacy and bias in AI algorithms. 

• Limited access to high-quality ESG datasets. 

• Absence of standard metrics for evaluating sustainability. 

• Concerns over bias in AI algorithms affecting decision-making. 

• Need for ethical guidelines to govern AI applications in fintech  

• Insufficient studies on the global adoption of AI in sustainable fintech. 

• Need for interdisciplinary research involving finance, AI, and sustainability experts 

Research Methodology 

 Type of Study: Descriptive 

 Secondary source has been adopted for collecting data from following sources such as books, journals, trade 

journals, publications, syndicated services, newspapers, online sources, articles ,manuals etc  

 Case Studies: Examination of AI-driven sustainable Fintech firms (e.g., Ant Group’s Green Fintech, Stripe’s 

Climate AI). 

Limitations of the research 

• Time is one of the limiting factors 

• The data collected through secondary source may have been utilized for some other purpose. 

• Insufficient collaboration between AI experts, financial professionals, and sustainability advocates. 

• Lack of real-world case studies demonstrating AI's impact on sustainability. 

Challenges of AI in Fintech and its sustainability 

 Artificial intelligence (AI) has become a transformative force in the fintech sector, offering opportunities to enhance 

efficiency, improve customer experiences, and support sustainable financial practices. However, its integration into 

financial systems is not without significant challenges, particularly when viewed through the lens of sustainability. 

One of the foremost issues is the alignment of AI with green finance initiatives. While AI can optimize investment 

strategies and support environmental, social, and governance (ESG) goals, the technology itself requires substantial 

computational power, which often translates into high energy consumption. If this energy is sourced from non-

renewable resources, the environmental footprint of AI applications could undermine the very sustainability 

objectives they aim to promote. Thus, the paradox of AI in green finance lies in balancing its potential to drive 

sustainable investment with the need to minimize its ecological impact. Additionally, the lack of standardized 

frameworks for AI adoption in finance creates inconsistencies across institutions, making it difficult to measure, 

regulate, and compare sustainability outcomes. Data availability further complicates matters, as reliable, transparent, 

and comprehensive datasets are essential for AI-driven decision-making, yet many financial institutions struggle 

with fragmented or incomplete data sources. 

 Fraud detection represents another critical area where AI faces both opportunities and challenges. Financial fraud 

has evolved rapidly, with increasingly sophisticated techniques such as synthetic identity fraud and deepfake scams 

posing new threats to institutions and customers alike. While AI systems are designed to analyze large datasets to 

identify anomalies, the sheer volume and complexity of financial data often overwhelm existing tools. Many 

organizations lack integration between systems and departments, which hinders the ability to detect fraudulent 

activity in real time. Moreover, current AI-based fraud detection tools often suffer from high rates of false positives 

and false negatives, leading to inefficiencies and eroding trust in automated systems. Skill gaps in forensic analysis 

further exacerbate the problem, as human expertise is still required to interpret complex fraud patterns that AI alone 

cannot fully resolve. Insider fraud also remains a persistent risk, as AI systems may not be adequately equipped to 

detect malicious activity originating from within an organization. 

 Beyond technical limitations, AI in fintech raises concerns about data security and ethical use. The risk of data 

breaches and misuse is heightened by the reliance on vast amounts of sensitive financial information, making 

cybersecurity a paramount issue. Algorithmic bias is another challenge, as AI models trained on skewed or 

incomplete datasets can produce unfair outcomes, particularly in personalized financial services such as credit 

scoring or loan approvals. This not only undermines customer trust but also raises regulatory and ethical concerns 

about discrimination and inequality. Furthermore, customers often feel disconnected when interacting with AI-
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driven systems in complex financial situations. Unlike human advisors, AI tools may lack the empathy, contextual 

understanding, and personalization needed to address nuanced customer needs. Language limitations and rigid 

system responses can lead to frustration, especially when customers encounter overly standardized solutions that fail 

to account for individual circumstances. 

Discussion 

 Artificial intelligence (AI) is increasingly recognized as a powerful enabler of green finance, offering tools that 

enhance transparency and accountability in sustainable investments. By leveraging advanced algorithms, financial 

institutions can analyze vast amounts of environmental, social, and governance (ESG) data to ensure that investment 

portfolios align with sustainability objectives. This transparency is critical for building investor confidence, as 

stakeholders demand greater clarity on how their funds contribute to environmental and social outcomes. AI also 

enables optimized portfolio allocation by identifying opportunities that maximize both financial returns and 

sustainability impact. Through predictive analytics and machine learning, institutions can balance risk and reward 

while prioritizing investments in renewable energy, carbon-neutral projects, and socially responsible enterprises. In 

this way, AI not only supports the growth of green finance but also strengthens its credibility as a driver of long-

term sustainable development. 

 Beyond its role in sustainability, AI has revolutionized fraud detection in the financial sector, significantly 

reducing financial losses and improving institutional resilience. Traditional fraud detection methods often struggle 

with the scale and complexity of modern financial transactions, but AI systems provide enhanced accuracy and 

scalability. In banking, AI-powered monitoring systems can track millions of transactions in real time, flagging 

suspicious activities with greater precision than manual oversight. This capability is particularly valuable in 

detecting subtle patterns of fraud that might otherwise go unnoticed, thereby protecting both institutions and 

customers. In e-commerce, AI tools are increasingly deployed to identify fraudulent accounts and fake reviews, 

which undermine consumer trust and distort market dynamics. By analyzing behavioral data and transaction 

histories, AI systems can differentiate between genuine and malicious activity, safeguarding digital marketplaces. 

 The insurance industry has also benefited from AI-driven fraud detection, particularly in identifying false claims. 

Traditional claim verification processes are often time-consuming and resource-intensive, but AI can streamline 

these procedures by cross-referencing data, detecting inconsistencies, and flagging anomalies. This not only reduces 

the incidence of fraudulent claims but also accelerates legitimate claim processing, improving customer satisfaction. 

However, while AI offers significant advantages in fraud detection, challenges remain. Issues such as algorithmic 

bias, data privacy concerns, and the risk of over-reliance on automated systems must be carefully managed to ensure 

fairness and accountability. Moreover, customer frustration can arise when rigid AI systems fail to provide the 

empathy and contextual understanding that human interaction offers. 

Conclusion 

1. AI has emerged as a transformative force in both green finance and fraud detection, enhancing transparency, 

optimizing portfolio allocation, and reducing financial losses across banking, e-commerce, and insurance. Yet, its 

deployment must be accompanied by robust ethical frameworks, regulatory oversight, and continuous human 

involvement to mitigate risks and ensure that technological innovation truly serves the goals of sustainability and 

financial integrity. 

2. Artificial intelligence (AI) is increasingly becoming a cornerstone of green finance, offering advanced modeling 

capabilities that enhance the efficiency and credibility of sustainable investments. Through machine learning and 

predictive analytics, AI can process vast amounts of environmental, social, and governance (ESG) data to identify 

patterns, forecast risks, and optimize portfolio allocation. This allows financial institutions to make smarter trading 

decisions that align with sustainability goals while maximizing returns. The adoption of AI models in financial 

markets is accelerating, as investors seek tools that not only improve profitability but also ensure that capital flows 

into projects with measurable environmental and social impact. By integrating advanced modeling techniques, AI 

helps reduce uncertainty in green investments, making them more attractive to both institutional and retail investors. 

3. Another critical innovation in the intersection of AI and green finance is the adoption of blockchain technology for 

fraud prevention. Blockchain provides a decentralized and immutable ledger system that enhances transparency and 

accountability in financial transactions. When combined with AI, blockchain can detect irregularities and fraudulent 

activities more effectively, ensuring that funds earmarked for sustainable projects are not misused. This synergy 

between AI and blockchain strengthens investor confidence, as it minimizes risks associated with green washing 
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and fraudulent reporting of sustainability metrics. By safeguarding the integrity of financial flows, blockchain-

supported AI systems contribute to building a more trustworthy ecosystem for green finance. 

4. Transparency is further reinforced through the integration of explainable AI (XAI). Traditional AI models often 

operate as “black boxes,” making it difficult for stakeholders to understand how decisions are made. In the context 

of green finance, where accountability is paramount, XAI provides clear explanations of the reasoning behind 

investment recommendations, risk assessments, and portfolio adjustments. This not only enhances trust among 

investors but also ensures compliance with regulatory requirements that demand clarity in financial decision-

making. By making AI systems more interpretable, XAI bridges the gap between complex algorithms and human 

understanding, fostering greater acceptance of AI-driven tools in sustainable finance. 

5. The advancements in AI-driven cyber security play a vital role in protecting the integrity of green finance systems. 

As financial institutions increasingly rely on digital platforms to manage sustainable investments, they become more 

vulnerable to cyber threats and data breaches. AI-powered cyber security solutions can monitor networks in real 

time, detect anomalies, and respond to potential attacks with speed and precision. These systems are capable of 

learning from evolving threat patterns, making them more resilient against sophisticated cyber attacks. In the 

context of green finance, robust cybersecurity ensures that sensitive ESG data, investment records, and transaction 

details remain secure, thereby preserving the credibility of sustainable financial practices. 

6. AI is reshaping green finance by enhancing modeling for smarter trading, leveraging Blockchain for fraud 

prevention, integrating explainable AI for transparency, and advancing cyber security to safeguard digital 

ecosystems. Together, these innovations not only strengthen the operational efficiency of financial institutions but 

also reinforce the ethical and sustainable foundations of modern finance. 

7. AI in Chatbots: Artificial intelligence (AI) is reshaping customer support in the financial sector by reducing the 

need for extensive human intervention, thereby lowering resource consumption. Traditional customer service 

models often rely on large call centers staffed with significant human resources, which not only increases 

operational costs but also consumes considerable energy. AI-powered chatbots and virtual assistants, on the other 

hand, provide efficient solutions that can handle routine queries, process requests, and resolve issues without 

requiring human agents for every interaction. This shift not only streamlines operations but also contributes to 

sustainability by minimizing the environmental footprint associated with large-scale customer support 

infrastructure. By automating repetitive tasks, financial institutions can allocate human expertise to more complex 

and value-driven activities, enhancing overall efficiency. 

8. One of the most notable advantages of AI in customer support is its ability to provide 24/7 assistance with minimal 

energy use compared to traditional call centers. AI-driven systems can operate continuously without fatigue, 

ensuring that customers receive timely responses regardless of time zones or business hours. This constant 

availability enhances customer satisfaction while reducing the need for round-the-clock staffing, which traditionally 

requires significant energy and resource expenditure. The result is a more sustainable model of customer 

engagement that balances accessibility with environmental responsibility. Furthermore, the scalability of AI systems 

allows financial institutions to manage large volumes of customer interactions simultaneously, reducing wait times 

and improving service quality without incurring proportional increases in resource consumption. 

9. AI also contributes to operational efficiency and cost savings across the financial sector. By automating customer 

support, fraud detection, and personalized banking services, institutions can reduce overhead costs while improving 

accuracy and responsiveness. Personalized banking, in particular, demonstrates the transformative potential of AI. 

By tailoring services to individual user needs, AI reduces the prevalence of unnecessary financial product offers, 

which often lead to wasted resources and customer dissatisfaction. Instead, customers receive recommendations that 

align with their financial goals and behaviors, fostering more responsible consumer decision-making. This 

personalization not only enhances customer trust but also ensures that financial products are delivered in a way that 

minimizes waste and maximizes relevance. 

10. Moreover, AI-driven insights encourage more responsible consumer behavior by helping individuals understand 

their spending patterns, investment risks, and sustainability impacts. Through predictive analytics and personalized 

dashboards, customers can make informed decisions that align with both financial well-being and environmental 

responsibility. This improved resource allocation ensures that services are delivered sustainably, with financial 

institutions optimizing their operations to reduce inefficiencies and environmental impact. AI’s ability to analyze 
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large datasets and provide actionable insights empowers both institutions and consumers to contribute to a more 

sustainable financial ecosystem. 

11. Overall, AI holds vast potential to drive sustainability across financial services by reducing resource consumption, 

enabling continuous support, enhancing operational efficiency, and promoting responsible consumer behavior. 

However, realizing this potential requires careful attention to energy demands and ethical challenges. As AI systems 

become more integral to financial operations, institutions must ensure that their deployment is powered by 

renewable energy sources and guided by transparent, ethical frameworks. Addressing these challenges will be 

essential to ensuring that AI not only advances financial innovation but also contributes meaningfully to a 

sustainable future. 
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