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Abstract- Financial technology (fintech) has transformed 

banking at a rapid speed to create new ways for sustainable 

finance and Sustainable Development Goals (SDGs) 

achievement. Through digital banking solutions enabled by 

artificial intelligence (AI), blockchain technology, big data 

analytics, and cybersecurity advances, the review investigates 

how fintech builds green finance models. Sustainable digital 

banking presents solutions for three major traditional banking 

issues: excessive carbon emissions, unsatisfactory 

environmental finance product options, and weak regulatory 

standards. The utilization of modern technical tools helps 

digital banking to provide financial services to all while 

building ESG-friendly investment services and launching 

environmentally conscious loan programs. The review 

demonstrates how fintech supports green financial products 

through digital payment systems, green investment platforms, 

and central bank digital currencies (CBDCs). Both review 

points out key barriers to sustainable digital banking 

implementation, which stem from regulatory, cybersecurity, 

and technological hurdles. The research analyzes modern 

developments in green finance through analysis of quantum 

computing integration as well as IoT implementations and 

smart city financial platforms. The paper uses existing 

research and industry practices as a basis to deliver an in-

depth understanding of fintech banking innovations that build 

sustainable financial systems. The research findings provide 

important guidance to researchers, financial institutions, and 

policymakers who need to create strategies for improving 

sustainable digital banking adoption and regulation. The 

paper proposes policy improvements and determines future 

study paths to hasten the path toward sustainable and 

inclusive financial institutions. 
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I. INTRODUCTION 

 

 The rapid evolution of financial technology (fintech) 

has fundamentally transformed the banking and financial 

services landscape. Fintech has made a huge contribution 

through its innovative digital solution that increases the 

efficiency, transparency, and financial inclusion across global 

financial systems. Bolstered by the necessity of the global 

sustainability agenda and a rising climate change challenge, 

fintech has gained a key role in the enabling of green finance 

as the provider of environmentally sustainable financial 

products and services aligned with the United Nations 

Sustainable Development Goals (SDGs) (Guang-Wen & 

Siddik, 2023). Nowadays, with sustainable digital banking 

using cutting-edge technologies like artificial intelligence 

(AI), blockchain, big data analytics, and decentralized finance 

(DeFi), financially responsible economic activities can now be 

facilitated by financial institutions (Zaid et al., 2022). (These 

innovations support the formation of green finance 

ecosystems, which help in tracking real-time carbon 

footprints, AI-based sustainability assessments, and green 

investment platforms complying with ESG (Fu et al., 2023). 

Financing instruments, such as green bonds, AI based credit 

scoring systems, and carbon emission-based lending programs 

are becoming favorite for banks as well as businesses to 

inspire green behavior in their decision-making (Rahman et 

al., 2024). AI and big data analytics are the most important 

contributions of fintech to green finance, as it can use them to 

identify and mitigate climate related risk. By employing AI-

based risk assessment models, financial institutions use the 

ESG performance metrics to understand their ESG 

performance and lending and invest in low-carbon industries 

in a targeted way. Moreover, blockchain technology provides 

transparent and immutable records that lower the risk of 

greenwashing and ESG disclosure fraud (Taghizadeh-Hesary 

& Hyun, 2022). However, several challenges are yet to be 

surmounted. Most banks do not have the underlying 
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technology that can seamlessly harvest the ESG analytics 

powered by powerful AI and propelled by sustainability tools 

through blockchain, and ensure climate risk management. 

Moreover, the lack of universal ESG reporting standards along 

with inconsistent regulatory frameworks makes it extremely 

difficult to monitor and spot real-time sustainable financial 

flows (Xiao et al. 2024). Collaboration between financial 

institutions, fintech firms, policymakers, and regulators is 

necessary to bring forth the best of fintech in promoting green 

finance. Strengthening global financial regulations, 

standardizing ESG disclosure frameworks, and investing in AI 

and big data-driven sustainability tools will be essential for 

enhancing transparency and accelerating the transition to a 

climate resilient financial ecosystem (Zaid et al., 

2024).Although the field of green fintech has gained 

significant academic and industry attention, critical gaps 

persist that limit the widespread adoption of sustainable digital 

banking practices. Traditional banking models remain largely 

risk-averse and focused on profitability rather than 

sustainability outcomes. As a result, key innovations such as 

ESG scoring, blockchain-enabled funding, and decentralized 

digital lending have seen limited institutional uptake due to 

insufficient digital infrastructure (Mhlanga, 2022). Existing 

literature primarily addresses broad regulatory and policy 

frameworks for green finance but lacks an in-depth 

exploration of how core fintech technologies—namely AI, 

blockchain, and big data—can actively drive the transition to 

environmentally conscious banking (Geetha & Biju, 2017). 

Moreover, the integration of climate-related financial risk 

modeling, real-time ESG analytics, and carbon pricing 

mechanisms into digital banking platforms remains 

underexplored. The COVID-19 pandemic and increasing 

climate-related disasters further expose the vulnerability of 

financial institutions to sustainability challenges. One major 

gap is also the lack of standard measures on assessing the 

environmental impact due to fintech enabled solutions. Whilst 

numerous platforms conjoin to aid ESG compliance, there 

aren't many that can nonetheless substantiate empirically their 

risk reduction capabilities (Zaid et al., 2024). Furthermore, in 

developing economies, barriers to adoption, which Mhlanga 

(2022) maps out, such as low digital literacy, insufficient 

regulatory capacity, and financial exclusion, are not brought 

into the green fintech discourse. Through examination of the 

technological, regulatory and market driven aspects of fintech 

driven sustainable banking, this study fills the legal, 

knowledge gaps by answering the following questions: It 

presents an evidence-based framework on how the fintech 

innovations can work in support to the green finance goals, 

reduce carbon emissions, and build an inclusive and resilient 

financial ecosystem.  

 

The Objectives of the Study: 

 To explore how fintech solutions enhance digital 

banking sustainability. 

 To analyze technologies (AI, Blockchain, Big Data, 

Cloud Computing) shaping green finance. 

 To identify barriers and solutions in fintech-based 

sustainable banking. 

 

II. LITERATURE REVIEW 

 

Financial technology (fintech) has been identified to 

play a key role in sustainable digital banking. This section is 

an examination of the evolution of digital banking with 

advanced information systems, exploring the potential of 

fintech technologies such as artificial intelligence (AI), 

blockchain, and big data analytics within green finance 

technologies, and the theoretical foundation providing support 

to their adoption within the green finance oversight system. 

The review also looks at the role of real-time data systems in 

supporting ESG-based investments.Digital transformation has 

set new shapes to conventional banking systems such that they 

now come with cloud based, scalable and agile banks 

(Micaroni, 2020). Traditional, manual, low-scale centralized 

infrastructure was unable to support real-time financial 

transactions or large-scale ESG data processing (Guang-Wen 

& Siddik, 2023; Fu et al., 2023). Banks have emerged as 

disruptible with the advent of cloud computing, which enables 

them to deploy at scale and on the scale financial services 

powered by AI and data. These are necessary for managing 

ESG compliance and green finance (or green portfolios) 

because ESG compliance and (green) finance both have real-

time transaction monitoring as well as enhanced cybersecurity 

and flexible data storage (Zaid et al., 2024). Neobanks and 

digital platforms like N26, Revolut, and Monzo have cloud-

native infrastructure as their backbone, according to which 

sustainable banking practices can be seamlessly integrated 

(Taghizadeh Hesary and Hyun, 2022). 

 

Now synonymous with digital banking, Artificial 

Intelligence (AI) has an increasingly central role in automated 

decision-making, increased fraud detection, and guidance of 

sustainable investments (Rahman et al., 2024). Environmental, 

Social, and Governance (ESG) risks are evaluated with the 

help of AI algorithms, and the sustainability profile of 

borrowers, investors, and corporate entities is assessed using 

AI algorithms (Geetha and Biju, 2024). AI in supporting 

climate risk analytics helps financial institutions to align the 

credit issuance or investment with such low carbon and 

environmentally resilient sectors of the economy (Fu et al., 

2023). As opposed to this, AI-enabled chatbots and virtual 

financial advisors provide real-time insights into how 

customers are acting on their carbon footprints, what they are 

spending on green initiatives, and how they can invest in green 
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(Mhlanga, 2022). As machine learning models are also used to 

detect anomalies and fraudulent claims in ESG reporting, 

greenwashing in financial markets is reduced (Clark et al., 

2018).In the realm of sustainable finance, fintech has become 

an enabling pillar of key successful projects, deploying AI, 

blockchain, and big data, among other enabling tools in 

producing a transparent, resilient, data-driven financial 

system. The use of AI-driven tools helps model climate risk 

and provide an ESG score to help informed investment 

decisions focused on sustainability (Macchiavello & Siri, 

2022). By making blockchain-based decentralized finance 

(DeFi) platforms available, tamper-free and auditable ESG 

transactions, green bond issuance has become much more 

credible (Fu et al. 2023). At the same time, big data analytics 

takes in vast amounts of environmental and financial data to 

quantify the long-term sustainability impacts of lending and 

investment activities (Geetha & Biju, 2024). Green finance 

pilot zones utilize a big data-based ESG scoring system to 

promote green investments and track compliance (Xiao et al., 

2024), and notably, China’s green. 

 

ESG-based investing requires real-time information 

systems that offer real-time updates on the carbon markets, 

sustainability indices, and climate risk metrics (Zaid et al., 

2024). In essence, these systems allow financial institutions 

and asset managers to officially monitor the ESG performance 

of firms in real time and guarantee that their investments 

reflect global sustainability standards. Moreover, they help to 

identify greenwashing and ESG-related fraud (Guang-Wen & 

Siddik, 2023). Additionally, the blockchain-powered ESG has 

further enhanced investors’ trust by safeguarding the 

verifiability and immutability of sustainability claims through 

the decentralized ledgers (Taghizadeh-Hesary & Hyun, 2022). 

Robo-advisory ESG investing bridges inaccessibility to ESG 

investment through personalized, automated green portfolio 

management for individuals and institutions (Rahman et al., 

2024). These digital tools aid in helping escalate sustainable 

investment strategies as well as make certain that the values of 

international environmental benchmarks are met. These 

elements are critical to enabling continuous real-time data 

analytics, blockchain technology, and AI integration onto the 

fintech platform as the demand for sustainable finance will 

continue to grow, and traditional financial market should be 

able to be maintained with transparent, accountable, and 

climate aligned.The adoption of fintech in sustainable digital 

banking can be effectively understood through three key 

theoretical lenses: the Technology Acceptance Model (TAM), 

the Risk Management Framework (RMF), and the Blockchain 

Transparency Model. Each of these frameworks provides 

critical insights into how digital banking technologies are 

influencing user behavior, managing ESG-related risks, and 

building transparent green finance ecosystems. 

There are several frameworks for explaining user 

acceptance of innovative technologies, and among them is the 

Technology Acceptance Model (Davis, 1989). TAM states 

that customer adoption of fintech solutions is based on two 

main variables: perceived usefulness and perceived ease of use 

in the context of sustainable digitalbanking. More particularly, 

these are important to fintech platforms that incorporate 

environmental, social, and governance (ESG) principles 

(Rahman et al., 2024). AI-driven advisory platforms in the 

sustainable finance sector allow for data-backed ESG 

investment recommendations, thus improving users’ trust and 

buying decisions. Real-time ESG analytics integrated with its 

predictive financial modeling and carbon tracking apps help in 

making the financial person more literate regarding financial 

as well as environmentally responsible financial behavior (Fu 

et al., 2023; Geetha & Biju, 2024). For example, blockchain-

based decentralized finance (DeFi) lending platforms offer 

secure and transparent green financing alternatives, thereby 

increasing adoption due to their climate-conscious design. 

Technological innovation alone is not sufficient. For 

widespread adoption of sustainable fintech, user education, 

regulatory clarity, and integration with legacy banking 

systems are essential (Rahman et al., 2024). Consistency in the 

user experience—aligned with sustainability values—will be 

pivotal in expanding green finance participation and building a 

robust, climate resilient digital banking ecosystem. 

 

The Risk Management Framework (RMF) delivers 

an organized procedure to detect and evaluate financial risks 

and develop strategies for their reduction, especially for 

climate change and ESG compliance risks. Banks and asset 

managers utilize AI-powered models to assess climate-related 

credit risks, sovereign risks, and portfolio risks in the fintech 

sector (Macchiavello & Siri, 2022). These models facilitate an 

automation of ESG scoring for green loans, allowing financial 

institutions to differentiate between high and low carbon 

investments for these investments and minimizing their 

exposure to high carbon sectors (Rahman et al., 2024). In 

addition to helping us live alone together, AI aids in protecting 

digital banking systems against ID theft, ESG fraud, and 

greenwashing types of crime. Thus, the use of AI comes with 

issues related to algorithmic bias, data manipulation, and 

ethical governance, among other issues. As a result, regulatory 

bodies need to put in place strong rules to guarantee fairness, 

optonacity, and accountability of AI-centric financial decision-

making (Brunnhuber & Jacobs, 2020). Potentially, AI-based 

RMF tools can serve as a crucial means for supporting a 

transparent, secure, and sustainable financial ecosystem if it is 

governed appropriately. 

 

Blockchain technology provides a radical way to 

boost transparency, auditability, and decentralization of green 
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finance. Blockchain achieves tamper-proof, decentralized ESG 

compliance commitment reporting and guarantees the 

authenticity of the sustainability claim, keeps the commitment 

immutable, and makes it trustworthy (Taghizadeh-Hesary & 

Hyun, 2022). Automated green bond issuance is one such key 

area of application, whereby smart contracts regulate ESG 

standards and confirm that the assets are only disbursed to 

verifiable environmental project facilities. Besides that, 

tokenized carbon credits are going to change the way the 

carbon market operates, allowing fast trades and traceable 

transactions and eliminating the risk of twice the counted and 

fraudulent offset claim. DeFi based on blockchain removes the 

intermediaries and brings P2P green lending to the people 

(Micaroni, 2020). Carbon asset tokenization and ESG 

governance through decentralized governance have further 

innovations to promote financial inclusivity and transparency, 

providing trust in the green financial systems (Guang-Wen & 

Siddik, 2023). A wide range of blockchain’s decentralized 

architecture provides a strong breeding ground for building 

accountable, accessible, and scalable sustainable finance 

ecosystems, particularly in such a world where regulatory 

diversity and trust gaps are blinding problems. 

 

III. EMERGING TECHNOLOGIES IN SUSTAINABLE 

DIGITAL BANKING 

 

Nowadays, financial technologies are emerging and 

making their mark on what is being referred to as the 

advancement of sustainable digital banking. Artificial 

Intelligence (AI), Blockchain, Decentralized Finance (DeFi), 

Big Data analytics, and Cloud computing are driving major 

innovations in the financial environment by helping markets to 

become more transparent and facilitating early ESG 

compliance and easy climate risk assessment (Geetha, Biju, 

2024). These technologies enable financial institutions, fintech 

startups, and regulatory bodies to take up data-driven green 

investment strategies that help reduce carbon footprint as well 

as build the financial ecosystem that aligns with ESG (Fu et 

al., 2023). In total, they are making banking much more 

scalable, inclusive, and impact-oriented. AI is being 

increasingly woven into green finance—including the ability 

to speed up the ESG assessment and identify the risks related 

to climate. Today, AI-applied credit scoring models are even 

able to evaluate the carbon footprints, energy consumption, 

and sustainability activities of a borrower before approving a 

loan (Rahman et al., 2024). The models also include 

nonfinancial ESG factors like supply chain sustainability, 

corporate emissions data, and water usage efficiency to ensure 

that funding goes to environmentally responsible businesses 

(Guang-Wen & Siddik, 2023). AI-enabled climate risk 

analytics enable banks and investors to run and predict the 

financial impacts of climate disturbance based on historical 

weather and regulatory and carbon market conditions 

(Mhlanga, 2022; Zaid et al., 2024). In this regard, AI for robo 

advisors provides automated, personalized ESG investment 

strategies to individual and institutional investors, making 

sustainable finance (Fu et al., 2023). Another critical role of 

AI is to detect greenwashing activities,automate ESG 

reporting, and increase transparency in sustainability linked 

financial services (Taghizadeh Hesary & Hyun, 2022). 

 

Blockchain and DeFi technologies are leading 

sustainable banking through the use of secure, transparent, and 

tamperproof methods of green finance transactions 

(Macchiavello & Siri, 2022). Green bond issuance on smart 

contracts is automated for ESG compliance, and funds are not 

directed to any non-verified environmental projects (Rahman 

et al., 2024; Fu et al., 2023). By reducing transaction costs and 

extending access to sustainability-linked capital for startups 

and SMEs (Geetha & Biju, 2024; Micaroni, 2020), it allows 

for peer to-peer green financing under decentralized lending 

platforms using blockchain. There also are blockchain based 

carbon credit trading systems that are emerging as tokenized 

carbon offsets used allows for secure and traceable 

transactions of those offsets, thereby lowering fraud and 

increasing trust in the claim of carbon neutrality (Brunnhuber 

& Jacobs, 2020). The Blockchain is a decentralized and 

trustless system, which automatically eliminates the 

probability of data manipulation and fraudulent ESG 

disclosures in the green finance markets, increasing the 

transparency and, consequently the accountability of the green 

finance markets. Similarly, tokenized carbon assets as well as 

decentralized ESG governance platforms are also supported by 

these platforms aimed at making climate aligned investment 

strategies more inclusive and transparent (Xiao et al., 2024). 

 

Big Data analytics is significantly enhancing ESG 

investing by providing real-time climate risk insights, 

predictive modeling, and AI-based sustainability scoring 

systems (Clark et al., 2018). Financial institutions utilize 

large-scale datasets—covering emissions trends, natural 

disasters, regulatory shifts, and social impact metrics—to 

assess the long-term climate risk exposure of their portfolios 

(Zaid et al., 2024). These predictive models enable financial 

institutions to develop adaptive, risk-resilient investment 

strategies that integrate real time environmental data (Fu et al., 

2023). Big Data also supports ESG compliance through 

automated reporting, anomaly detection, and AI-powered 

sustainability audits (Taghizadeh-Hesary & Hyun, 2022). 

With increasing regulatory requirements for ESG disclosure, 

fintech firms are leveraging Big Data platforms to ensure 

compliance with international sustainability standards (Geetha 

& Biju, 2024). Furthermore, ESG benchmarking tools allow 

portfolio managers to compare sustainability performance 



IJSART - Volume 11 Issue 12 – DECEMBER 2025                                                                         ISSN [ONLINE]: 2395-1052 
 

Page | 260                                                                                                                                                                     www.ijsart.com 

 

across asset classes, enabling more informed, transparent, and 

impact-driven financial decisions (Rahman et al., 2024). The 

integration of satellite data and AI-based analytics further 

empowers financial institutions to quantify the environmental 

impact of investments in real time (Guang-Wen & Siddik, 

2023). 

 

Reaching out to the next frontier is sustainable digital 

banking, currently cloud computing and Fintech as a service 

(FaaS) platform. Financial institutions can scale operations 

while decreasing their environmental footprints because of 

these technologies that enable carbon-neutral banking services 

(Mhlanga, 2022). Firms engaged in banking and fintech 

industries can shift to renewable-powered data centers (Fu et 

al., 2023; Zaid et al., 2024), and this is made possible through 

green cloud infrastructure. Green lending platforms based on 

the cloud are equipped with AI-driven credit models that 

evaluate borrowers according to their environmental impact 

and align with ESG principles (Macchiavello & Siri, 2022). 

Other cloud native ESG monitoring dashboards include real-

time tracking capability for carbon emission, energy 

consumption, and sustainability performance (Geetha & Biju, 

2024). Server less computing, AI-based automation, and data 

efficient algorithms greatly reduce the resource consumption 

in the cloud systems. Therefore, cloud banking platforms 

provide a scalable, cost-effective, and environmentally 

friendly infrastructure for the delivery of digital financial 

services (Xiao et al., 2024). Such platforms are crucial to the 

agility and sustainability of climate-conscious banking in line 

with global sustainability goals (Fu et al., 2023). 

 

IV. SUSTAINABLE DEVELOPMENT GOALS (SDGS) 

AND FINTECH-DRIVEN BANKING 

 

Unify all the common humanity problems such as 

poverty, environmental degradation, economic inequality and 

climate change can be addressed under the roof of United 

Nations Sustainable Development Goals (SDGs) by 2030. 

Fintech is increasingly taking a critical role in facilitating this 

agenda through the greening of finances, widening financial 

inclusion, and building data-driven sustainability 

implementation within the digital banking space (Taghizadeh-

Hesary & Hyun, 2022). Artificial Intelligence (AI), 

Blockchain, Big Data, DeFi, and Fintech solutions are driving 

the following reshaping of how financial institutions 

simultaneously contribute to the achievement of key SDGs 

through becoming more transparent, compliant with ESG, and 

reducing carbon emissions (Rahman et al., 2024). This section 

uses fintech use cases like AI-powered Carbon Credit 

platforms, blockchain-based ESG finance, and mobile digital 

banking to explore how fintech directly supports SDGs 7, 8, 9, 

and 13.  

This has to do with SDG 7, which stresses universal 

access to affordable, reliable, and modern energy services. AI-

powered carbon credit trading platforms developed for fintech 

help this goal be achieved by boosting transparency, 

efficiency, and accountability in renewable energy investment 

(Zaid et al., 2024). Because traditional carbon trading systems 

cannot be accessed by everyone, are inefficient, or are prone 

to greenwashing, they are criticized (Fu et al., 2023). 

However, AI-powered platforms make the most of the real 

time emissions data to issue credits based on measurable 

environmental impact (Guang-Wen & Siddik, 2023). 

Automated compliance verification is also supported on these 

platforms to reduce fraud and increase trust in offset 

mechanisms (Rahman et al., 2024). With the addition of 

blockchain, these systems make these records tamper-proof 

and decentralized and allow traceability and real-time auditing 

(Taghizadeh-Hesary & Hyun, 2022). The technological 

convergence is driving the world towards renewable energy by 

making clean energy financing more credible, traceable, and 

efficient. 

 

SDG 8relates to sustainable economic growth, 

creating employment, and a jobs-rich environment. Fintech 

helps in financial inclusion by providing the underserved 

population, especially in developing economies, access to 

digital banking and credit services without the need for 

physical infrastructure (Geetha & Biju, 2024). Mobile fintech 

platforms and digital wallets allow individuals, and small 

businesses to open accounts and make transactions securely 

(Xiao et al., 2024). Microloan systems driven by AI-based 

data provide most credit to those with a limited amount of 

credit history through alternative data and real-time financial 

behavior metrics (Fu et al., 2023). This democratizes access to 

capital, fosters entrepreneurship and job creation, and fosters 

economic resilience (Rahman et al., 2024). P2P lending & 

DeFi based on blockchain creates transparent and 

decentralized access to green finance for the communities, and 

it is safe and cheap in funding the sustainable initiatives (Zaid 

et al., 2024). Digital payments and fintech infrastructure also 

give small and medium-sized enterprises (SMEs) the ability to 

participate in global trade and digital supply chains (Mhlanga, 

2022). 

 

Resilient infrastructure has a big emphasis on SDG 9 

which is to build resilient infrastructure and foster innovation. 

Blockchain represents a most important ESG finance 

innovation with the secure and decentralized platforms that 

enable automated sustainability compliance and eradicate 

inefficiency in the conventional financial system 

(Macchiavello and Siri, 2022). By manipulating CDEX data, 

the planet could be saved from manipulation, but by simply 

changing the nature of the product, we can address data 
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manipulation andgreenwashing (Fu et al., 2023). Green bond 

issuance processes are becoming self-executing, automated, 

and free of administrative burdens and fraudulent claims (Zaid 

et al., 2024) due to smart contracts. Also, they help in the real-

time tracking of carbon credits and sustainable related 

financial flows that comply with the Paris Climate Accord 

(Guang-Wen & Siddik, 2023). Moreover, DeFi (distributed 

financial) platforms on Ethereum and other blockchains enable 

global participation in ESG-aligned financial instruments that 

transfer the control of the centralized institutions to the 

broader strata of the economy (Geetha & Biju, 2024). 

Therefore, blockchain is taking the infrastructure of 

sustainable finance from transparent, accountable, and 

inclusive.It is urgent to act to combat climate change and its 

impacts to achieve SDG 13. This goal can be met by Fintech, 

which enables integration with AI based systems of tracking 

carbon footprint and climate risk analysis (Xiao et al., 2024). 

The people as well as the corporations can use these systems 

to evaluate their environmental footprint in real time, 

supporting financial decisions based on the net zero goal (Fu 

et al. 2023). Another use of AI-based climate risk models is 

for financial institutions to forecast the long-term effects of 

climate change on portfolios and to invest in resilient, low-

carbon industries (Geetha & Biju, 2024). Real-time carbon 

offset mechanisms are now available through digital banking 

platforms, giving the guarantees of traceability, verifiability, 

and accessibility (Rahman et al., 2024). Banks can use ESG 

dashboards and machine learning models built on top of AI to 

avoid financing activities that are related to deforestation, 

fossil fuel expansion, etc. (Zaid et al., 2024). The innovations 

facilitate the financial institutions to design adaptive 

sustainability strategies, meet the rising ESG regulations, and 

strengthen the global climate resilience efforts (Macchiavello 

& Siri, 2022). 

 

V. CHALLENGES IN IMPLEMENTING 

SUSTAINABLE DIGITAL BANKING 

 

Despite fintech’s huge potential for crafting a 

sustainable digital banking, it is limited in large scale adoption 

due to a set of systemic barriers. Some key challenges include 

cybersecurity threats, lack of harmonized regulatory 

framework, data standardization issues, ethical issues related 

to AI usage, and especially lack of remote access in the case of 

emerging markets (Rahman et al., 2024). To support ESG 

compliance, promote inclusive finance, and make a difference 

to climate-resilient economic systems, these challenges need 

to be tackled comprehensively (Macchiavello & Siri, 2022). 

Although blockchain is recognized for its tamper-proof 

structure, it remains vulnerable to hacking, smart contract 

bugs, and cryptographic attacks. High-profile security 

breaches in decentralized finance (DeFi) platforms have led to 

substantial financial losses and undermined stakeholder 

confidence (Taghizadeh-Hesary & Hyun, 2022; Fu et al., 

2023). Similarly, cloud-based digital banking platforms are 

susceptible to data breaches and unauthorized access by 

malicious actors (Zaid et al., 2024). Given the reliance of 

sustainable digital banking on real-time ESG tracking, 

decentralized applications, and AI driven models, any breach 

in cybersecurity compromises the integrity of sensitive 

financial and sustainability data (Guang-Wen & Siddik, 2023). 

Furthermore, reliance on third-party cloud service providers 

raises concerns around data sovereignty, cross-border 

compliance, and jurisdictional oversight (Rahman et al., 

2024).AI-driven fraud detection tools have proven effective in 

identifying anomalies in ESG-related transactions, carbon 

markets, and green finance portfolios (Mhlanga, 2022). These 

models analyze vast datasets to detect suspicious behavior and 

reduce the risks of greenwashing, money laundering, and false 

ESG claims (Geetha & Biju, 2024). However, the deployment 

of AI in financial surveillance introduces significant privacy 

and ethical concerns. Fintech’s ability to foster a future of 

sustainable fintech poses many systemic barriers to large-scale 

deployment. The main threats include cybersecurity threats, 

unclear regulatory framework fragmentation, standards of data 

in emerging countries, ethical issues related to AI, and 

financial exclusion. (Rahman et al., 2024). To support ESG 

compliance, promote inclusive finance, and make a difference 

to climate-resilient economic systems, these challenges need 

to be tackled comprehensively (Macchiavello & Siri, 2022). 

 

The lack of globally harmonized ESG regulations is 

the main barrier to nurturing sustainable digital banking. Thus, 

the locations differ in green banking policies, which leads to 

inconsistencies in ESG disclosures, data validation, and 

fintech adoption (Rohman et al., 2024; Fu et al., 2023). 

However, the framework of the European Union’s Sustainable 

Finance Disclosure Regulation (SFDR) is a good model, and 

developing economies do not have such frameworks (Geetha 

& Biju, 2024). With this regulatory fragmentation, there is 

regulatory arbitrage where the financial is moving to weaker 

jurisdictions to avoid stringent ESG requirements to evade 

greenwashing (Goswami & Raheja, 2024). To mitigate this 

risk, what is needed is aligning ESG taxonomies, and 

developing internationally accepted standards of reporting 

sustainability. (TaghizadehHesary & Hyun, 2022). Therefore, 

governments must also assist in the integration of AI-based 

ESG monitoring tools and blockchain-enabled sustainability 

tracking into the core operations of financial institutions 

(Guang Wen & Siddik, 2023).Currently, globally harmonized 

ESG regulations are the major barrier to sustainable digital 

banking. From jurisdiction to jurisdiction, green banking 

policies display great variability that result in inconsistent 

ESG disclosures, data verification, and fintech adoption 
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(Rahman et al., 2024; Fu et al., 2023). Although the 

Sustainable Finance Disclosure Regulation (SFDR) provided 

by the European Union provides a strong model, most 

developing economies have no such regulatory framework 

(Geetha & Biju, 2024). Financial institutions exploit 

regulatory fragmentation to achieve regulatory arbitrage, 

wherein they take advantage of the weaker jurisdictions to 

escape stringent ESG requirements for greenwashing 

(Goswami & Raheja, 2024). Mitigating this risk, the harmony 

of the ESG taxonomies, and the establishment of 

internationally accepted sustainability reporting standards are 

essential steps (Taghizadeh-Hesary & Hyun, 2022). Therefore, 

governments must also assist in the integration of AI-based 

ESG monitoring tools and blockchain-enabled sustainability 

tracking into the core operations of financial institutions 

(Guang-Wen & Siddik, 2023). 

 

Although AI improves efficiency in green lending, 

carbon risk assessment, and ESG profiling, concerns about 

algorithmic bias are growing. AI systems trained on historical 

financial data may inadvertently disadvantage 

underrepresented groups and smaller renewable energy 

ventures in developing regions (Macchiavello & Siri, 2022; 

Geetha & Biju, 2024). Relying on Credit Scoring models, 

borrowers from less data-poor regions could be penalized, 

while ESG risk algorithms can categorize or place excessive 

value to some or all the sustainability criteria or even 

misclassify them altogether (Taghizadeh-Hesary & Hyun, 

2022; Zaid et al., 2024). To mitigate these issues, Fintech 

platforms would do well to deploy explainable and transparent 

AI platforms and ensure algorithmic fairness through regular 

audits (Guang-Wen & Siddik, 2023). AI governance 

frameworks should also be implemented by policymakers to 

oversee ethical deployment in ESG finance (Rahman et al., 

2024).Nevertheless, fintech has grown exponentially, but 

digital banking solutions are not equally available. This is 

especially in low-income and rural areas where barriers exist, 

such as poor digital infrastructure, lack of financial literacy, 

and lack of internet access (Mhlanga, 2022). Failing to meet 

these constraints prevents underserved populations from 

access to AI enabled financial tools, blockchain-based ESG 

platforms, and the digital carbon trading systems. (Aggarwal 

& Jaggi, 2024) Therefore, fintech companies need to create 

inclusive, mobile-first, and low-cost digital solutions for 

marginalized groups (Taghizadeh-Hesary & Hyun, 2022). 

Given that public-private partnership can help to bridge the 

digital divide in terms of investing in infrastructure, promoting 

digital literacy, and inclusive fintech adoption (Rahman et al., 

2024). 

 

 

VI. FUTURE TRENDS AND POLICY 

RECOMMENDATIONS 

 

To enable the continued growth of fintech-driven 

sustainable digital banking and, in effect, fintech contributions 

to sustainable development, four key pillars of technological 

advancement, regulatory reform, strategic public-private 

collaboration, and empirical validation of ESG outcomes will 

be crucial. The deployment of emerging technologies such as 

AI, blockchain, and big data analytics should continue to 

embrace ethics, inclusiveness, and global sustainability 

standards (Rahman & Ruby, 2024). This part examines the 

trend of using AI for green finance and its regulatory 

imperative, cooperative approaches, and policy tools that 

speed up the process of uptake and enhance the sustainability 

results of digital banking.Green finance’s next generation of 

AI models is going to be built with self-learning capable of 

pure AI and will automatically get adapted regulatory shifts, 

climate risk data, and evolving benchmarks of sustainability 

(Geetha & Biju, 2024). Unlike basic systems that depend on 

human inputs, these AI frameworks maintain their algorithms 

on continuously reevaluating for risk monitoring in ESG and 

predictive correctness (Hannig et al., 2014). Autonomous 

optimization and reinforcement learning will enable AI 

models to prevent greenwashing in ESG claims, reducing the 

risk in the green finance market (Zaid et al., 2024). Nakhooda 

(2015) explains that these AI systems can also monitor carbon 

credit trading platforms to make sure that they are viable and 

authentic and adhere to measurable impact goals. Self-learning 

AI-powered ESG scoring will thus make green investment 

decisions more precise, reliable, and efficient.Fast becoming 

central to planning for the sustainability-oriented finances in 

the world is climate financial modeling driven by artificial 

intelligence and big data. The details regarding the way 

rhyming words have influenced the motion from Fast YAT to 

Fast Day may be collected to enhance this type of modeling 

(Rahman et al., 2024). Banks and financial managers use 

predictive analytics to examine the long-term vulnerabilities 

tothe portfolio and forge forward toward greening financial 

strategies following the climate projections and advancing 

ESG policies (Fu et al., 2023; Volz, 2018). AI strengthened 

climate-resilient investment strategy development based on 

risk-informed, adaptive, and in line with UN PRI and TCFD 

ones. As such, financial institutions can better allocate capital 

toward low-carbon and resilient sectors and, with this, bolster 

their national contribution to global climate targets (Ombuya 

et al., 2024). 

 

As AI becomes integral to financial decision-making, 

regulators must address ethical challenges related to bias, 

transparency, and accountability. ESG scoring algorithms, if 

unregulated, risk marginalizing certain regions, industries, or 
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social groups based on skewed or incomplete datasets 

(Macchiavello & Siri, 2022). Mandating explainable AI (XAI) 

in fintech applications can ensure that AI-based investment 

decisions are traceable, auditable, and fair. Regulatory 

frameworks must also require fintech firms and banks to 

disclose their ESG scoring models, ensuring that decisions 

based on AI are transparent and comply with anti-

discrimination principles (Krstić, 2013; Geetha & Biju, 2024). 

Adopting such AI governance principles will help foster 

public trust, uphold fairness, and promote the ethical 

deployment of AI in sustainable finance (Rahman et al., 

2024).The failure to address a fragmented set of ESG 

disclosure standards, which has hindered the goal of 

transparency and comparability in green finance, is one of the 

biggest challenges the global and green Finance market needs 

to face. The ecosystem of a decentralized and tamper-proof 

system using blockchain can create a transformative solution 

by offering a way to verify sustainability data (Taghizadeh 

Hesary et al., 2022). These platforms can execute ESG audits 

with smart contracts that control data integrity and avoid 

greenwashing, thus aligning corporate reporting with 

international standards such as GRI, SASB, and EU 

Taxonomy (Macchiavello and Siri, 2022). The capacity of 

Blockchain to harmonize the sustainability reporting among 

the jurisdictions discourages the regulatory arbitrage and 

increases the credibility of ESG disclosures (Micaroni, 2020). 

 

Fiscal support, regulatory platforms, and the 

innovation itself make the government the pivotal players to 

foster the use of fintech to drive sustainability. Tax exemption, 

innovation grants, and targeted funding are some policy tools 

that can support the development of AI-based ESG 

compliance ESD carbon monitoring tools (Bhattacharya et al., 

2024). Fintech startups are safe playrooms provided with a 

sandbox that lets them test new green finance solutions while 

ensuring compliance with the new sustainability mandates 

(Rahman et al., 2024). Additionally, green finance accelerators 

can connect impact-based fintech innovators with investors, 

regulators, and financial institutions for their solutions to 

address climate and sustainability challenges (Godfrey & 

Zhao, 2016). Public sector involvement is critical to ensure 

that green fintech innovations stay on the right track towards 

national development goals and climate policies and provide 

for long-term economic and environmental sustainability.For 

Fintech-driven sustainability models to scale, traditional banks 

must integrate AI, blockchain, and ESG analytics into legacy 

systems. However, this integration is hindered by outdated IT 

infrastructure, operational silos, and risk aversion in 

incumbent institutions (Taghizadeh-Hesary et al., 2022). 

Legacy systems often cannot process real-time ESG data, and 

financial institutions may hesitate to adopt disruptive fintech 

models due to cybersecurity, regulatory, and technical 

concerns (Watson, 2022). Overcoming this requires strategic 

collaboration between banks and fintech firms, investments in 

digital infrastructure, and joint innovation on sustainability-

linked financial products (Fragiskos et al., 2024). Modernizing 

banking systems to support data driven ESG compliance and 

climate-aligned investment strategies is vital for building 

scalable, efficient, and inclusive financial ecosystems. 

 

VII. CONCLUSION 

 

Artificial intelligence, blockchain, big data analytics, 

and decentralized platforms promise to rework the digital 

landscape of sustainable finance by combining innovations in 

the areas of fintech to speed up the transition to climate-

oriented banks. However, due to these technological advances, 

ESG compliance has become automated, real-time climate risk 

models can be built, and sustainable financial products can be 

exposed to a wider group of users. The accuracy, efficiency, 

and responsiveness of sustainability-based decision-making 

have been improved through the use of AI and predictive 

climate-based risk assessments, ESG-based performance 

analytics, and credit scoring for green loans. The presence of 

blockchain technology has led to revolutionary increases in 

transparency and traceability of green bond issuance, in the 

spot carbon markets and in ESG disclosure. By the same 

token, big data analytics has allowed financial institutions to 

detect fraud, come up with data-driven investment strategies, 

and understand systemic climate risks better. Taken together, 

these innovations give architecture to a sustainable banking 

that is more data-driven, transparent, inclusive,and resilient. 

The embedding of digital technologies in banks has 

subsequently opened the doors for a new type of banking 

models that succumb more to the UN Sustainable 

Development Goals (SDGs) such as clean energy financing, 

economic inclusion, responsible infrastructure, and climate 

action. The review also expounded on a theoretical basis—the 

Technology Acceptance Model (TAM), Risk Management 

Framework (RMF), and Blockchain Transparency Model—as 

to why fintech in sustainable finance is adopted as well as 

having an impact. ESG compliance, climate-related risk 

management, and sustainable investment decision-making are 

becoming increasingly standardized information systems to 

automate in financial institutions. Yet policy frameworks are 

emerging that address these gaps, including cyber security 

risks, AI biases, regulatory inconsistencies and financial 

exclusion, gradually. The future will be marked by the 

emergence of self learning AI systems, standardized ESG 

using blockchain, and inclusions fintech that are tailored to 

underserved markets and pave way for the first generation of 

sustainable digital bank, which would become an intelligent, 

agile, and moral environment based upon the fusion of fintech 

and green finance. While the fintech industry will be vital in 
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creating a carbon and financially inclusive global financial 

system, the fintech sector will also rely on the maturing of 

regulatory systems and increasing technological infrastructure. 

Bringing these tools in strategically will not only make 

financial institutions economically sustainable in the long term 

but also guarantee that financial entities are active players in 

the global curve of climate resilience. 
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