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ABSTRACT 

The swift onboarding of artificial intelligence (AI) and financial technology (FinTech) is revolutionizing 

sustainable investing. Traditional Environmental, Social, and Governance (ESG) assessments have relied on 

static self-reported data that is vulnerable to "greenwashing"; AI-based systems will allow for high-frequency, 

dynamic, ESG data that records sustainability signals. The paper presents a rigorous conceptual model to 

evaluate AI-powered FinTech as an independent driver of decision-making and its relationship to the critical 

mechanism of predictive risk analytics. Using Modern Portfolio Theory (MPT), Behavioral Finance, the 

Technology Acceptance Model (TAM), and Institutional Theory, the study posits the integration of the two 

systems is contingent upon moderating processes such as regulatory structures and data quality. The model 

asserts that AI does not automate processes only, but it also allows for an "ESG-adjusted efficient frontier" to 

capture long-term sustainability risks as financial constructs. The paper's framework is a pathway for 

institutional investors to overcome the challenges related to overwhelming amounts of ESG information and 

algorithmic bias to ultimately improve the sustainable finance ecosystem. 

Keywords: Artificial Intelligence; FinTech; ESG Integration; Risk Analytics; Sustainable Investing; Modern 

Portfolio Theory; Algorithmic Bias. 

1. INTRODUCTION 

The global financial system is at the moment in a dual transition: the digital revolution and the urgent transition 

to environmental and social sustainability. Sustainable finance, which was previously a non-core activity, has 

moved to a core focus on institutional strategy as investors have realized the materiality of ESG factors for 

long-term financial performance (Asmi, 2026). Still, the incorporation of sustainability into investment decision-

making faces challenges that include data fragmentation and limited standardization as well as human cognitive 

biases/resilience to deploy significant information that is non-structured. 

AI-enabled FinTech is an emergent disrupter that has the capability to tackle the complexities above. Using 

machine learning (ML), natural language processing (NLP), and big data analytics powerfully adapts financial 

organizations to tap deeper sustainability signals, from satellite imagery to social media sentiment (Gatoi, 

2026). This technology represents a leap towards granularity in how we comprehend organizations and their 

behaviors vis a vis being communicated in annual statements. But the introduction of technologies does not 

necessarily lead to better sustainable outcomes. The conversion from "data" to "decision" depends on a more 

sophisticated intermediate, risk analytics. 

The paper proposes a conceptual model that positions AI-enabled FinTech as the primay driver of sustainable 

investing. The paper suggest the AI and FinTech is not directly correlated, but rather is moderated through its 

relationship to the ability of through predictive risk analytics to converge ESG signals into FRC metric that 

takes action. In addition, the paper contemplate external pressures to e.g. regulatory and internal limitations i.e. 

data quality also helps to control or affect this relationship. The study brings together ideas from different fields 

to build a strong model for “Green Intelligence” integration. 

2.1 Development of AI and FinTech in Contemporary Financial Markets 

The development of FinTech has evolved from the straightforward digitization of banking activities to the 

utilization of sophisticated autonomous systems. AI-based FinTech service systems have a large set of 

applications, which includes robo-advisory and high-frequency trading and includes automated credit scoring 

(Uddin, 2026). The primary value proposition of AI in finance is to improve informational efficiency by 

decreasing the time and cost of processing information. 

There is research evidence that suggests the application of AI-based systems is value added to the operational 

resilience of financial institutions (Lambropoulos, 2026). During times when market is very volatile, digital 

transformation has been seen to reduce the negative effects of this volatility. It helps by increasing transparency 

and also by reducing the cost related to information gaps (Chen, 2025). This is not just a technological 

development but a structural 
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one that modifies the "production function" of financial intelligence from labor-intensively managing analysis to 

leveraging capital for algorithmic modeling. 

2.2 ESG Integration and the Paradigm Shift in Sustainable Investing 

The change in sustainable investing has moved from just excluding or removing certain investments to a more 

active approach using ESG integration and focusing on impact investing.Traditional ESG metrics have been 

criticized for being backward-looking and not comparable among rating agencies (Gatoi, 2026). Confusion in 

different ESG metrics makes it difficult for institutional investors to align their portfolios with global 

sustainable development goals (SDGs). 

AI-facilitated ESG assessments allow unstructured sustainability information to be processed at scale, such as 

from a company's disclosures and external news sources (Pluskota, 2026). 

This ability helps investors to find risks which are not shown in normal financial statements and may be missed 

by traditional accounting methods. For example, portfolios improved using AI showed better stability during 

external shocks like the COVID-19 pandemic compared to normal rated portfolios (Gatoi, 2026). This shows 

that ESG is not only an ethical choice, but it can also be used as a strategic input for better risk-adjusted 

performance. 

2.3 The Role of Predictive Risk Analytics in Portfolio Management 

Predictive risk analytics is the new frontier of modern portfolio management. Descriptive analytics summarizes 

past events; predictive analytics forecast future volatility and potential downside risks using AI (Gatoi, 2026). In 

the context of sustainable finance, predictive analytics entails translating environmental events, such as new 

carbon tax legislation or climate-induced supply chain disruptions, into discount rates (Kaack, 2022). 

Machine learning has aided the analysis process by facilitating the identification of non-linear relationships 

between sustainability factors or dimensions and financial performance (Ionescu, 2025). Resilience analytics is 

very important in supply chain modelling. Food security as risks from climate change are increasing (Golan, 

2020). With the help of predictive analytics, managers can move from fixed asset allocation to more flexible 

management models that also consider climate and social risks (Campbell, 2016). 

3. THEORETICAL FRAMEWORK 

3.1 Modern Portfolio Theory and the ESG-Adjusted Efficient Frontier 

Modern Portfolio Theory (MPT) is primarily concerned with the optimization of the risk-return trade-off. 

However, as sustainable investing becomes more prominent, the traditional framework needs to be expanded. In 

this spirit, we propose the "ESG-adjusted efficient frontier," which adds a third dimension, "Impact," to the risk 

and return dimensions of the traditional framework. Some of the advancements in AI-enabled FinTech will 

allow us to realize this third dimension by internalizing environmental and social externalities that are normally 

excluded from MPT methodologies (Asmi, 2026). In this expanded framework, sustainability becomes a factor 

that can help mitigate long-term tail risks and push the efficient frontier towards more resilient asset allocation. 

3.2 Behavioral Finance in the Context of Algorithmic Decision-Making 

Behavioural finance says that cognitive biases like overconfidence and herding can make markets less efficient. 

A human analyst can be swayed by things like greenwashing or may respond emotionally to news about climate 

change when they are investing in a way that is good for the environment. AI-enabled FinTech can help lessen 

these biases by adding a layer of objectivity and data to the decision-making process (Baldassarre, 2019). 

At the same time, there is also something called algorithmic aversion, where people do not fully trust or rely on 

AI systems for ethical decisions (Pluskota, 2026). Because of this, there is a need to focus on explainable AI 

(XAI) so that the reasoning behind sustainability decisions is clear to human stakeholders. 

3.3 Technology Acceptance Model and Institutional Adoption of FinTech 

According to the Technology Acceptance Model (TAM), the dual construct components of "Perceived 

Usefulness" and "Perceived Ease of Use" dictate technology adoption. In sustainable finance, perceived 

usefulness involves the ability of each technology to contribute to performance by generating alpha or through 

improved ESG integration to decrease risk (Sharma, 2025). Perceived ease of use deals with the ability for AI 

tools to be easily integrated into the existing investment process. Research shows that a favorable intent to adopt 

FinTech positively influences sustainable investment decision-making, especially when FinTech is perceived to 

achieve complex sustainability objectives (Sharma, 2025). 
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3.4 Institutional Theory and the Impact of Regulatory Pressures 

Institutional Theory holds that organizational behavior is dictated by a need for legitimacy in a regulatory or 

social milieu. Financial institutions adopt AI-led ESG models for performance, as well as in response to 

Coercive Isomorphism (regulatory mandates) and Mimetic Isomorphism (following the lead of competitors) 

(Galeone, 2024). For example, when CSR and sustainability reporting is compulsory, companies need to use 

advanced digital tools to follow rules and build trust with investors (Christensen, 2021). Because of this, 

regulatory frameworks act as a strong driving force that supports the importance of AI in the sustainable finance 

system. 

4. CONCEPTUAL MODEL DEVELOPMENT 

4.1 Definition of Core Constructs and Strategic Inputs 

The conceptual framework is based on three primary constructs. First, the Independent Variable (IV) is AI-

Driven FinTech, which includes the use of machine learning algorithms, big data architectures and automated 

processing tools (Addy, 2024). The Strategic Input is ESG Integration, which is defined as the systematic and 

intentional consideration of environmental, social and governance factors in the investment process (Onukwulu, 

2025). 

The Mediating Mechanism is Predictive Risk Analytics, which involves the use of artificial intelligence to 

estimate sustainability-related financial risks (Kaack, 2022). Finally, the 

Dependent Variable (DV) is Sustainable Investment Decision-Making, which represents the finalized portfolio 

construction and risk management process. 

4.2 AI-Driven FinTech as the Primary Independent Driver 

AI-driven FinTech is the engine of the model. It provides the technological capacity to handle the "three Vs" of 

ESG data: Volume, Velocity, and Variety (Gatoi, 2026). AI is enabling automated extraction of sustainability 

signals from unstructured data, which reduces the information asymmetry that has complicated sustainable 

investing since its inception. The technological driver allows investors to assess corporate sustainability 

performance in a more holistic and timely manner than has previously been possible with manual analysis (Bag, 

2026). 

4.3 Risk Analytics as a Mediating Mechanism for Sustainable Outcomes 

The foundation of this model is that the connection between AI-driven ESG data and investment decisions will 

most likely be mediated with risk analytics. Data and analytics alone do not always lead to better decisions; the 

data needs to be understood in terms of financial risk and return (Bag, 2026). Risk analytics helps to convert 

raw ESG data into clear measures like “Climate Value at Risk” or “ESG-adjusted volatility.” This acts like a 

link which helps investors to properly use sustainability factors in their financial decision-making, instead of just 

treating them as a formality. 

4.4 The Text-based Conceptual Model Diagram: IV-Mediator-DV Linkages 

The key theoretical relationships derived from the conceptual framework are summarized in Table 1 
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Figure 1: Conceptual Model for AI-Driven Sustainable Investing Integrating FinTech, ESG, and Risk Analytics 

The model shows that predictive risk analytics plays a middle role in converting AI-based ESG signals into 

investment decisions, while factors like regulation and data act as boundary conditions. 

In this setup, regulatory framework influences how risk analytics is converted into decision-making because it 

sets the rules to follow (Galeone, 2024).Data quality and algorithmic bias also affect the whole process, as low 

quality data can give wrong results in the risk models (Pluskota, 2026) 

5. PROPOSITION DEVELOPMENT 

The key theoretical relationships derived from the conceptual framework are summarized in Table 1. 

Proposition Relationship Type Supporting Theory Expected Direction 

P1 AI-driven FinTech affects 

predictive risk analytics 

Direct Technology Acceptance 

Model (TAM) 

Positive 

P2 Predictive risk analytics affects 

sustainable investment decision-

making 

Mediated Modern Portfolio 

Theory (MPT) 

Positive 

P3 ESG integration affects predictive 

risk analytics 

Strategic Input Stakeholder Theory Positive 

P4 Regulatory framework changes 

the link between risk analytics 

and investment decision 

Moderation Institutional Theory Strengthens 

P5 Data quality and algorithmic bias 

affect the link between AI and 

risk analytics 

Moderation Behavioral Finance Weakens 

P6 Market maturity affects the link 

between risk analytics and 

investment 

decision 

Moderation Institutional Theory Can be positive or 

negative 

The propositions collectively illustrate how AI-driven FinTech enhances sustainable investment decision-

making through predictive risk analytics, while ESG integration acts as a strategic input and contextual 

moderators influence the strength of these relationships. Each proposition is discussed in detail below. 
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5.1 Impact of AI-Driven FinTech on Predictive Risk Analytics 

The integration of AI technology in financial services can leverage a more complex array of sustainability 

indicators than would have previously been achieved. AI-driven systems can analyze and integrate real-time 

sentiment data and satellite data to provide a more reliable view of a firm’s environmental footprint (Gatoi, 

2026). Thus, the enhanced informational efficiency and aggregated data source(s) can immediately increase an 

investors ability to make better investment decisions that are more aligned with sustainability goals. 

Proposition 1 (P1): AI-driven FinTech positively influences predictive risk analytics. 

5.2 The Mediating Role of Predictive Risk and Climate Analytics 

While AI provides the data, turning that data into financial risk inputs for the decision-making continuum 

requires a translation of the data. Predictive risk analytics uses AI to predict how ESG factors may affect future 

cash flows or an asset's worth (Kaack, 2022). Without this mediating step, ESG data is still in the realm of 

reporting non-financial data instead of becoming a strategic input to investing in a potential pathway. In this 

sense, organizational "sensemaking" capacity is crucial to understand the performance piece of information 

processing (Bag, 2026). 

Proposition 2 (P2): Predictive risk analytics positively mediate the relationship between AI-driven ESG 

integration and sustainable investment decision-making. 

5.3 ESG Integration and its Role in Predictive Risk Analytics 

ESG integration gives input for predictive risk analytics. When environmental, social and governance factors 

are included properly, the system can understand sustainability risks in a better way. This helps AI-based 

models to predict financial risks related to ESG factors more correctly. Because of this, ESG integration makes 

predictive risk analytics stronger and more accurate. (Işık, 2024). 

Proposition 3 (P3): ESG integration positively affects predictive risk analytics. 

5.4 Moderating Role of Regulatory Framework 

Regulatory framework has an important role in improving how predictive risk analytics works. When rules and 

standards are clear, ESG data becomes more reliable and consistent. This helps AI models to give better results. 

In weak regulatory environment, lack of proper standardization can reduce the effectiveness of investment 

decisions. (Pluskota, 2026). (Christensen, 2021). 

Proposition 4 (P4): The relationship between predictive risk analytics and sustainable investment decision-

making becomes stronger when regulatory framework is strong and clear. 

5.5 Moderating Role of Data Quality and Algorithmic Bias 

The working of AI-based financial models largely depends on the quality of data that is used and whether the 

system is free from bias. When ESG-related data is not proper or the training dataset already has some bias, the 

risk predictions may not come out correctly. This can further lead to not so good investment decisions. Due to 

these issues, AI systems may fail to capture sustainability signals in the right way, and overall trust on 

predictive risk analytics also reduces. 

Proposition 5 (P5): The link between AI-driven FinTech and predictive risk analytics becomes weaker when 

data quality is poor and algorithmic bias is present. 

5.6 Moderating Role of Market Maturity 

Market maturity is a big factor in how well AI-based models for sustainable investing work. Developed markets 

rules are better. The data is better, and technology systems are strong. 

Predictive risk analytics works better. Emerging markets have their issues. Scattered ESG data and not using 

technology as much. They can make the results of investments less strong and less reliable. 

Proposition 6 (P6): The degree of market maturity influences the connection between predictive risk analytics 

and sustainable investment decision-making. 

6. DISCUSSION 

6.1 Integrated Sustainable Investment Framework Conclusion 

The conceptual model outlined here supports the notion that the future of sustainable investing exists at the 

intersection of "Green" and "Digital". Institutional investors can start taking advantage of AI driven FinTech, 

essentially unlocking the limitations of the traditional ESG rating approach by using predictive risk analytics. 

While not a substitute for human judgment, AI extends human cognitive capacity and mental models into the 
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"sustainability information overload" (Bag, 2026). This synthesis provides a more robust investment process that 

is capable of internalizing systemic risk, like climate change. 

6.2 Incorporating Theoretical Constructs Along with Current Literature 

The model takes into account the evolution of MPT by recognizing sustainability as a material risk, rather than 

as an ethical constraint infused from the outside (Asmi, 2026). Some recent studies show that AI-based 

portfolios can give better returns than traditional ones. 

They use signals that are more accurate and look ahead (Gatoi, 2026). We can see that technology isn't the only 

thing that matters; organisational and regulatory factors are just as important (Galeone, 2024). 

7. IMPLICATIONS 

7.1 Theoretical Contributions to the FinTech and Sustainability Nexus 

This study contributes to the body of literature by presenting a multi-disciplinary framework linking FinTech, 

ESG, and risk management. It extends Organizational Information Processing Theory (OIPT) by defining "ESG 

sensemaking" as a separate mechanism for 

converting technology implementation to sustainability outcomes (Bag, 2026). In addition, it provides a theory 

underpinning the "ESG-adjusted efficient frontier," which offers another way to frame portfolio optimization in 

the climate change era. 

7.2 Practical Implications for Institutional Investors and Fund Managers 

For fund managers, the model shows that it is important to invest not only in ESG data but also in the ability to 

analyse that data and convert it into risk measures. The findings suggest that using ready-made ESG scores may 

not be enough to generate extra returns or reduce risk. 

Instead, asset managers should try to use their own AI models which can process unstructured data and give 

better advantage (Gatoi, 2026). Also, managers should be careful about the risks of “black box” AI systems and 

give more focus on transparency so that they can meet their responsibilities and follow regulations properly. 

7.3 Policy Implications for Financial Regulators and Standard-Setters 

Regulators have an important role in making this model successful. To get better benefits from AI in sustainable 

finance, policy makers should focus on standardizing ESG disclosures and creating proper rules for algorithm 

transparency (Pluskota, 2026). When there is less confusion in regulations, it can improve the positive link 

between AI-based understanding and environmental performance (Bag, 2026). Also, good policies should 

support “New 

Quality Productivity,” where technology is used not just as support but as a main tool to achieve sustainability 

goals at regional and global level (Chen, 2025). 

8. LIMITATIONS AND FUTURE RESEARCH 

This model has some flaws because it is mostly based on theory. Possible that not all banks and financial 

institutions possess robust technology. Further research should assess these hypotheses. It is also important to 

look into the role of Explainable AI. It can help institutional investors trust each other. The impact of gender 

diversity in leadership, exemplified by female CEOs. Adoption of green technologies necessitates further 

examination to deepen the understanding of the social aspects of ESG integration (Mansour, 2024). 

9. CONCLUSION 

The integration of these AI-driven FinTech applications into a sustainable investing practice represents a radical 

departure from the normative expectations of financial markets. Moving from static, descriptive analysis to a 

dynamic, predictive risk model provides investors with a way to better align their portfolios to address the 

realities of a changing climate and society, today and in the future. This conceptual model identified the 

mediating role of risk analytics, alongside the regulatory context and data environments as moderating factors. 

In conclusion, the ability of institutions to adopt the principles of "Green Intelligence" in a responsible manner 

will be the success of a transition to a more sustainable financial system, however this must be an 

algorithmically non-biased and secured against data fragmentation and cybersecurity breaches. As the digital 

revolution of digital transactions and the sustainable revolution continue to co-evolve, this framework provides 

a critical roadmap to easing the complexities of modern day finance. 
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