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Abstract 

Artificial Intelligence (AI) is reshaping global finance by enabling advanced data driven investment strategies, risk assessment, and 

portfolio optimization. As sustainable finance becomes central to global economic priorities, AI plays a critical role in evaluating 

environmental performance, identifying potential green washing, and directing capital toward climate positive and socially 

responsible projects. This study investigates how AI strengthens decision making in green finance by assessing the technological 

mechanisms that support sustainable investment judgments, evaluating AI-based ESG assessment and climate risk forecasting 

models, and exploring the challenges and emerging opportunities associated with AI-driven sustainable investing. A qualitative 

research approach is adopted, drawing upon academic literature, financial regulatory reports, and real world industry applications. 

Findings reveal that AI-enabled climate risk models, ESG analytical engines, and predictive algorithms significantly enhance 

transparency, risk accuracy, and capital allocation for sustainability focused investments. Despite its transformative potential, the 

study identifies continued challenges related to data inconsistency, regulatory divergence, and ethical constraints, particularly the 

need for standardized ESG taxonomies and reliable sustainability datasets. The study concludes that AI accelerates sustainable 

economic growth by improving investor confidence, boosting climate aligned capital flows, and promoting regulatory compliance, 

while emphasizing the necessity for ethical safeguards, enhanced transparency, and globally harmonized sustainability data 

standards to ensure responsible and equitable deployment of AI in green finance. 
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Introduction 

The global economy is moving rapidly toward sustainability as 

climate challenges and international environmental 

commitments reshape financial priorities. Green finance has 

become central to this transition, directing capital toward clean 

energy, eco-friendly infrastructure, and socially responsible 

initiatives. Traditional financial models, however, struggle to 

handle the complex and diverse sustainability data required for 

such decisions. In this evolving landscape, Artificial 

Intelligence (AI) plays a transformative role by processing vast 

environmental datasets, identifying genuine ESG performance, 

and detecting green washing, and forecasting climate-related 

financial risks. Through machine learning, natural-language 

processing, and predictive analytics, AI enhances transparency, 

accuracy, and confidence in sustainable investment decisions. 

Financial institutions, regulators, and fintech firms increasingly 

rely on these technologies to build resilient, low-carbon 

portfolios and support global climate-finance goals. While 

adoption challenges remain including data-quality issues, 

ethical concerns, and lack of unified sustainability standards 

responsible AI governance and global collaboration can ensure 

that technological innovation strengthens environmental 

integrity and economic resilience. Thus, AI stands as a crucial 

driver in shaping the future of green finance and promoting 

long-term sustainable growth worldwide. 

Research gap 

Many studies talk about sustainability, ESG practices, and 

digital tools in finance, very few clearly explain how AI 

directly helps people make better eco-friendly investment 

decisions. Existing literature also does not seem to clearly 

reflect how AI can catch companies that pretend to be 

environmentally responsible (green washing). In addition, 

there is limited work on how government rules and technology 

work together in the area of green finance. Research on how AI 

predicts climate-related financial risks are also still developing. 

Therefore, this study is an attempt to explore and fill the gaps 

by closely examining how AI is used to support 

environmentally-focused investment decisions. 

 

Objectives of the study 

▪ To analyse how AI technologies support decision-making 

in green finance. 

▪ To evaluate AI models used for ESG assessment and 

climate-risk forecasting. 

▪ To identify challenges and future opportunities for AI-

based sustainable investing. 

 

Research methodology 

This study follows a qualitative and analytical research 

approach, relying entirely on secondary data sources. The 
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material reviewed includes peer-reviewed academic articles, 

sustainability and financial-technology reports published by 

institutions such as the IMF, BIS, OECD, and major fintech 

organizations, along with industry whitepapers and regulatory 

policy documents. A systematic thematic analysis was used to 

identify key patterns, trends, and insights related to the role of 

AI in green finance. As the study does not use primary data, the 

findings are based on existing literature and real-world 

documented cases. A key limitation is that rapidly evolving AI 

technologies and changing global sustainability standards may 

influence interpretations over time. 

 

Literature review 

Research on the role of artificial intelligence (AI) in finance has 

evolved significantly in recent years, shifting from algorithmic 

trading to broad-spectrum applications in portfolio 

optimisation and sustainability analytics. For instance, the 

review by Hassanein and Tharwat (2024) [7] illustrates how AI 

techniques such as machine learning and natural language 

processing (NLP) are now routinely applied to green-finance 

instruments, enabling investors to incorporate environmental 

performance indicators into their decision-making frameworks 

(Hassanein & Tharwat, 2024) [7]. In the domain of sustainable 

finance, AI is used to evaluate ESG (Environmental, Social, 

Governance) metrics, identify transition- and climate-related 

risks, and forecast long-term environmental scenarios. 

Empirical evidence highlights the superiority of machine-

learning models compared to conventional statistical methods 

in detecting corporate environmental misconduct and 

predicting the volatility of carbon-intensive assets. For 

example, a study employing over 220 ESG indicators for firms 

in the Euro-area found that machine-learning algorithms 

achieved additional annualised returns of 0.5% – 1.2% 

compared with standard models (published 2022) (Smith & 

Brown, 2022) [10]. More recently, a bibliometric analysis by Xu 

(2024) [11] surveyed over 110 articles published between 2021 

and 2025, identifying key thematic domains such as ESG risk-

analysis, predictive modelling and AI ethics in finance (Xu, 

2024) [11]. 

Within operational deployments, advanced ESG-scoring 

engines now analyse satellite imagery, supply-chain metadata, 

corporate sustainability disclosures and media sentiment data 

to assess sustainability performance in real time. Studies like 

De Lucia et al. (2023) [6] demonstrate machine-learning models 

built to replicate proprietary ESG ratings by using both 

structured financial data and alternative text-based sources (De 

Lucia et al., 2023) [6]. Meanwhile, NLP systems scan regulatory 

documents, sustainability frameworks and investment reports 

to evaluate compliance across jurisdictions and detect green 

washing (Zanin, 2023) [12]. 

Collectively, this literature suggests that AI measurably 

improves transparency and mitigates information asymmetry in 

green-finance markets. Yet despite this progress, several 

authors note persistent issues: data inconsistencies across ESG 

providers, lack of explainability in complex models, regulatory 

heterogeneity across regions, and ethical risks of algorithmic 

bias (Schwendner & Posth, 2023; Pavlidis, 2025) [9, 8]. A study 

mapping the research field of ESG and AI identified significant 

gaps in actual industrial adoption, business-model 

transformation and policy alignment (Schwendner & Posth, 

2024) [9]. 

In summary, while the body of literature confirms that AI has 

elevated the analytical capabilities of sustainable-finance 

decision-making, it also emphasises the need for standardised 

ESG taxonomies, transparent AI logic, and ethical governance 

frameworks. This establishes a clear basis for empirical 

investigation of how AI might be integrated into green-finance 

investment processes and regulated accordingly. 

This paper explores how AI enhances decision-making in green 

finance and supports long-term sustainable growth. The global 

economic landscape is undergoing a fundamental 

transformation driven by escalating climate concerns, 

international sustainability commitments, and an urgent need 

to shift away from carbon-intensive development pathways. 

Over the past decade, environmental degradation, resource 

depletion, and rising emissions have triggered intensive policy 

reforms and global action, compelling nations and industries to 

rethink growth models. As countries accelerate the transition 

toward a low-carbon and climate-resilient future, the role of 

finance has evolved beyond merely facilitating economic 

activity to becoming a catalyst for environmental stewardship 

and sustainable development. Within this evolving paradigm, 

green finance has emerged as a pivotal instrument designed to 

channel financial resources toward environmentally 

responsible and socially ethical initiatives. It has expanded 

from niche environmental funding to mainstream economic 

imperative, driving investments in renewable energy, clean 

technologies, sustainable infrastructure, and nature-based 

solutions. 

However, the expanding scope and complexity of green-

finance markets create significant challenges for traditional 

financial institutions, investors, and policymakers. 

Conventional financial assessment frameworks are typically 

structured to evaluate economic performance, 

creditworthiness, and market parameters, leaving limited room 

to incorporate multidimensional sustainability indicators. 

Environmental, Social, and Governance (ESG) criteria, 

climate-risk metrics, and social impact parameters are 

dynamic, qualitative, and often scattered across numerous 

sources. Traditional analytical tools struggle to interpret such 

diverse inputs, detect inconsistencies, and translate 

environmental data into actionable investment decisions. As 

sustainable-finance instruments scale globally, the need for 

sophisticated analytical systems capable of processing non-

linear, high-volume, and real-time sustainability information 

has become indispensable. 

In this context, Artificial Intelligence (AI) has emerged as a 

game-changing enabler that strengthens the architecture of 

green finance and advances sustainable investment decision-

making. AI-powered systems can uncover deep insights hidden 

within vast and fragmented datasets, identify sustainability 

trends, detect carbon-intensity anomalies, and differentiate 
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authentic environmental performance from strategic marketing 

claims. AI leverages techniques including machine learning, 

natural language processing (NLP), predictive analytics, neural 

networks, and computer vision to analyze corporate 

disclosures, media reports, regulatory updates, satellite 

imagery, and climate-risk models. These capabilities extend 

traditional financial analytics and enhance investor confidence 

by providing more transparent, objective, and data-driven 

sustainability evaluations. 

Fintech companies, global banks, asset-management firms, and 

regulatory authorities are increasingly embedding AI-based 

tools into their green-finance strategies. Portfolio managers 

employ AI-enabled ESG screening and risk-profiling tools to 

identify companies aligned with sustainability goals, while 

policymakers and supervisory bodies use AI platforms to 

monitor green-bond markets and ensure compliance with 

environmental disclosure standards. Moreover, AI-driven 

climate-scenario models assist in quantifying potential 

financial losses associated with climate change, such as 

physical risks from natural disasters and transition risks arising 

from stringent carbon regulations. These models allow 

institutions to enhance resilience, plan long-term capital 

allocation, and comply with emerging global taxonomies and 

environmental reporting frameworks. 

The use of AI in sustainable finance also addresses a critical 

market challenge green washing, where companies exaggerate 

environmental claims to attract ESG-focused capital. 

Traditional audit and reporting systems often struggle to detect 

such deceptive practices. AI tools, however, can assess 

inconsistencies in sustainability reports, analyze reputational 

signals, cross-verify emissions data, and monitor real-time 

environmental performance indicators across digital sources. 

As regulatory bodies strengthen ESG compliance 

requirements, the intelligence and objectivity offered by AI 

will play a central role in maintaining market integrity and 

investor trust. 

Despite these advancements, the incorporation of AI into green 

finance is not without challenges. Significant barriers exist, 

including bias in AI models, uneven data quality, lack of 

unified ESG standards, privacy considerations, technological 

literacy gaps, and regulatory uncertainties across jurisdictions. 

Sustainability-related datasets often originate from multiple 

countries, industries, and sources with differing methodologies 

and reporting formats, making standardization difficult. 

Ensuring fairness, transparency, and ethical AI governance 

remains essential, particularly when decisions involve socio-

environmental outcomes and public trust. Therefore, the 

advancement of AI-enabled sustainable finance calls for 

collaborative frameworks that combine technological 

innovation, environmental science, global regulatory 

alignment, and responsible governance. 

By examining AI-driven sustainability analytics, climate-risk 

modelling tools, investment-screening mechanisms, and 

regulatory implications, it provides a comprehensive 

understanding of the evolving landscape. The discussion 

highlights AI’s potential to improve green-investment quality, 

accelerate capital flows towards climate-positive sectors, and 

strengthen the resilience of financial systems in the face of 

environmental uncertainty. Furthermore, it underscores the 

importance of ethical, transparent, and inclusive AI practices to 

ensure that technological advances contribute to equitable and 

environmentally responsible economic transformation. 

Ultimately, AI is not merely a technological upgrade to 

financial systems — it represents a structural shift toward 

smarter, fairer, and more sustainable capital deployment across 

global markets. 

Artificial intelligence is increasingly influencing sustainable 

finance by strengthening how investors, financial institutions, 

and policymakers make informed decisions about 

environmentally responsible investments. Traditional financial 

models assess economic performance using indicators such as 

corporate earnings, industry movements, and market cycles. 

However, sustainable investment today requires a deeper 

understanding of elements like climate-transition risks, 

biodiversity preservation, environmental externalities, and 

ethical governance. AI enables this shift by analysing vast and 

complex data sources that humans alone cannot process at such 

scale or speed. It detects sustainability patterns, evaluates 

corporate environmental disclosures, and provides future-

oriented insights that guide responsible capital allocation. 

Through machine-learning models, AI scores companies based 

on long-term ecological alignment; identify climate-sensitive 

assets, and supports banks in integrating emissions data and 

ethical supply-chain behaviour into lending decisions. 

Policymakers, too, use AI tools to monitor green bonds, 

carbon-credit activities, and sustainable-finance innovations, 

improving market oversight and ecological accountability. 

A significant part of this study involves assessing how AI-

driven tools evaluate ESG performance and forecast climate-

related financial risks. Traditional ESG ratings are often 

criticised for inconsistency and lack of standardisation across 

rating agencies. In contrast, AI-based systems review detailed 

environmental reports, satellite imagery, climate-science 

datasets, governance disclosures, and media sentiment to 

produce more reliable sustainability insights. These models are 

also able to detect green washing by comparing reported 

information with physical-environment evidence and 

behavioural patterns. Natural language processing helps verify 

the authenticity of corporate sustainability claims by analysing 

annual reports and regulatory filings. When it comes to 

climate-risk forecasting, deep-learning models simulate future 

climate scenarios, assess vulnerability to extreme weather 

events, and estimate stranded-asset risks amid energy transition 

policies. Such capabilities help investors and regulators better 

understand long-term risks and opportunities linked to climate-

aligned investing. 

Despite these advancements, AI adoption in sustainable 

finance faces notable challenges. ESG data remains fragmented 

and inconsistent across geographies and reporting bodies, 

limiting accuracy. Many organizations still rely on self-

reported data without robust verification standards, creating 

risks of bias and misrepresentation. Complex AI models 
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sometimes lack transparency, making it difficult for 

stakeholders to understand how decisions are formed. 

Regulatory uncertainty across countries adds another layer of 

difficulty, as policies for AI use, data privacy, and 

sustainability reporting continue to evolve. Ethical concerns 

also arise when profit motives conflict with long-term 

environmental goals or when automated scoring systems 

oversimplify social and ecological issues. 

However, these challenges also open the door to future 

opportunities. Emerging innovations such as AI-driven 

sustainability taxonomies block chain-based ESG verification 

platforms, and global data-sharing ecosystems offer pathways 

toward greater transparency and accountability. As regulatory 

frameworks for green finance and AI governance expand, they 

are expected to standardise reporting practices, reduce systemic 

risks, and increase confidence among investors and 

stakeholders. Strengthening ethical guidelines, increasing 

model transparency, and expanding collaboration between 

regulators, financial institutions, and technology developers 

will ensure that AI continues to support a fair, reliable, and 

climate-aligned financial future. 

 

Findings of the study 

The study reveals that Artificial Intelligence plays a 

transformative role in advancing sustainability-driven financial 

practices through three key dimensions. First, AI-enabled ESG 

analysis strengthens transparency and accountability by 

evaluating corporate sustainability performance with greater 

accuracy, identifying green washing, and providing continuous 

monitoring of environmental and social claims. Second, AI-

based climate-risk prediction enhances foresight by analysing 

climate vulnerabilities, projecting financial risks linked to 

environmental disruptions, and supporting informed capital 

allocation towards resilient and low-carbon projects. Third, AI-

driven investment decision-making demonstrates that 

sustainable portfolios can achieve strong financial returns, as 

advanced algorithms efficiently integrate ESG metrics, 

climate-risk signals, and performance indicators to optimise 

investment outcomes without compromising profitability. 

 

AI-enabled ESG analysis 

▪ AI tools automatically score companies based on 

environmental and social responsibility. 

▪ Systems monitor sustainability disclosures in real time to 

identify emerging concerns. 

▪ Web, news, and public-data scanning help detect potential 

green washing and misleading sustainability claims. 

 

AI-based climate-risk prediction 

• Machine-learning models forecast financial exposure to 

climate risks, such as rising operational and insurance 

costs. 

• Satellite-based analytics track land-use changes, carbon 

emissions, and biodiversity loss. 

• AI supports evaluation and selection of renewable-energy 

projects to direct investment into the most impactful 

options. 

Better investment decisions with AI 

AI-powered portfolio strategies integrate sustainability 

considerations while maintaining competitive financial 

performance. 

It can run stress-tests to see how companies or investments 

might perform if carbon taxes rise or environmental rules 

change. 

AI systems check whether investments follow international 

sustainability rules and guidelines. 

AI converts sustainability from a qualitative aspiration into 

measurable financial intelligence. It enhances transparency by 

processing diverse environmental signals, reducing subjective 

bias in ESG reporting. AI-driven platforms support investors 

by ranking assets based on sustainability risk-return profiles, 

while regulators gain tools to monitor environmental 

compliance and capital flows. 

However, AI adoption requires ethical governance frameworks 

and globally harmonized ESG standards. Without standardized 

taxonomies, sustainability scoring remains fragmented. 

Responsible AI development remains crucial to prevent 

algorithmic bias and ensure trustworthy sustainability 

accounting. 

 

Conclusion 

This study demonstrates that Artificial Intelligence has 

emerged as a foundational enabler in shaping the future 

trajectory of green finance. By integrating advanced data-

analytics, machine-learning techniques, natural-language 

processing, and satellite-based environmental monitoring, AI 

is reshaping how investors, financial institutions, and 

policymakers evaluate sustainable performance and climate-

aligned financial risk. The findings show that AI materially 

strengthens Environmental, Social, and Governance (ESG) 

assessment through real-time information processing, 

automated sustainability scoring, and enhanced detection of 

inconsistencies or green washing in corporate disclosures. This 

reinforces market transparency, accountability, and trust, 

which are essential components of responsible investment 

ecosystems. 

Similarly, AI-driven climate-risk modelling allows institutions 

to anticipate environmental disruptions and transition risks 

with greater precision. Predictive systems support scenario 

analysis, stranded-asset identification, climate-sensitivity 

mapping, and renewable-project evaluation, helping capital 

markets channel investments into resilient, low-carbon 

opportunities. This clearly positions AI not merely as a 

technological addition, but as a strategic mechanism for 

safeguarding long-term financial stability in a climate-

constrained global economy. Moreover, evidence indicates that 

AI empowers investors to construct portfolios that 

simultaneously advance sustainability priorities and deliver 

competitive returns, eliminating the long-perceived trade-off 

between financial performance and environmental 

responsibility. 

However, the study also recognises that the transformative 

potential of AI in sustainable finance must be accompanied by 
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strong governance mechanisms, ethical safeguards, and global 

standardisation frameworks. Concerns related to data 

fragmentation, algorithmic bias, explainability, and uneven 

regulatory maturity require coordinated action from 

governments, regulators, industry bodies, and technology 

developers. Sustainable finance can only achieve its intended 

impact when AI systems are transparent, auditable, 

accountable, and aligned with global climate commitments and 

just-transition principles. 

In conclusion, AI stands as a critical catalyst for accelerating 

green capital mobilisation, strengthening sustainability-driven 

decision-making, and advancing decarbonisation pathways. As 

nations and markets pursue net-zero ambitions, the integration 

of AI into financial architecture will increasingly determine the 

speed, fairness, and effectiveness of global climate action. The 

future of sustainable finance therefore depends on building AI-

enabled financial infrastructures that are inclusive, ethically 

governed, interoperable, and designed to support long-term 

ecological and socio-economic resilience. With responsible 

innovation and collaborative policy frameworks, AI has the 

capacity to not only support but meaningfully shape a more 

sustainable, climate-secure global financial system. 

 

Limitations 

▪ Reliance on secondary data. 

▪ Rapid technological advancement may evolve findings. 

▪ Absence of quantitative model testing. 

 

Future scope 

Future research in this field has strong potential to expand both 

academic understanding and real-world application of AI in 

green finance. One key area involves empirical testing of AI-

based ESG scoring systems. Although many AI tools claim to 

improve the accuracy of sustainability ratings, their 

performance must be tested using real financial data and 

verified against long-term environmental outcomes. Future 

studies can compare AI-generated ESG scores with traditional 

ratings to check whether AI truly reduces bias, identifies green 

washing more effectively, and improves investment 

performance. This would help validate the credibility of AI-

driven sustainability evaluation models. 

Another important future direction is cross-country comparison 

of AI and green-finance regulatory frameworks. As countries 

adopt different rules for sustainable finance, data transparency, 

and AI use, comparative research can highlight best regulatory 

practices. Such research would examine how jurisdictions like 

the EU, US, India, and Southeast Asia regulate AI in financial 

markets, protect investor interests, and support sustainable 

innovation. Insights from such studies can help policymakers 

create a more standardised, fair, and globally aligned 

framework for AI-enabled sustainable finance. 

Future research can also explore integration of AI with block 

chain technology for strengthening transparency and trust in 

green-finance instruments. Block chain can provide tamper-

proof tracking of sustainability records, carbon credits, and 

green-bond proceeds, while AI can analyse these datasets to 

monitor performance and detect fraudulent claims. Developing 

AI-block chain hybrid systems can create a more reliable, 

traceable, and automated certification mechanism for green 

bonds and other sustainability-linked financial assets. 

Finally, researchers can collect primary data from fintech 

firms, asset-management companies, and sustainable-

investment funds to understand real-world challenges faced 

during AI adoption. Interviews, surveys, and case studies can 

reveal practical barriers such as data quality issues, skill gaps, 

regulatory uncertainty, and technological limitations. This 

would help bridge the gap between theoretical models and 

industry needs while providing valuable insights for financial 

institutions, regulators, and technology developers. 
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