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Abstract 

Green FinTech is a quickly developing field that uses technology to promote sustainable investment and Environmental, Social, and 

Governance (ESG) connectivity. It was born out of the combination of financial technology (FinTech) and environmental 

sustainability. This study examines how FinTech is creatively used to promote sustainable investing and the incorporation of 

Environmental, Social, and Governance (ESG) considerations in the financial industry. Analyzing case studies and new trends offers 

a thorough grasp of how green fintech technologies influence the financial industry's future and advance international sustainability 

objectives. This study examines how Green FinTech might support sustainable investment by examining cutting-edge technologies 

like blockchain, AI, big data analytics, and digital platforms that improve accessibility, efficiency, and transparency. The report also 

emphasizes Green FinTech's prospects and obstacles in hastening the worldwide transition to sustainable finance. 
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Introduction 

The global financial system is currently in the throes of a digital 

revolution, which will solve for social inequality and climate 

change. In this regard, a new game-changer called "Green 

FinTech" is born, in which sustainable finance meets financial 

technology (FinTech). "Green Fintech" is the name of this, 

namely the application of technological breakthroughs, 

designed for the purpose of contributing to and developing 

environmental sustainability through financial services and 

products and the underlying business models (Dorfleitner & 

Braun, 2019) [3]. 

Investor, regulator and public demands for greater 

transparency, accountability and influence in the financial 

circles is pushing for this development. Influence laundry, 

unpredictable information, and absence of normed standards 

have overwhelmed old-style ESG owing assiduousness. 

Nonetheless by means of the newest technical gears to get 

about these footraces, Green FinTech is a sea change in making 

maintainable investment more real, genuine, and nearby on a 

big gage. 

In this intelligence, in literature, we are trade with the way that 

green fintech is forward in maintainable finance. Its 

appearances at the skill that energies this alteration, counting 

numerical stages, non-natural intellect, blockchain, and large 

information. Through the assistance of actual lifetime instances 

and examination, this object demonstrations in what way ESG 

container be applied and maintainable asset container remain 

fortified. Happening this letter, it is packaging awake the 

situation conversation concerning the present tests and 

enormous forecasts that Lime FinTech proposals as distant as 

positioning monetary movements internationally through the 

goalmouths of maintainable growth. 

 

Literature review 

The aptitude to money sustainably has enthused after its roots 

as a place “informally accountable asset” (SRI) method hooked 

on somewhat that dishonesties on the actual essential of 

existence a monetary organization. Eccles and Klimenko 

(2019) [4] and earlier authors noted the growing investor 

consensus that ESG issues are a type of value-relevant 

information for firms' financial risk profiles and performance. 

Yet the ‘ESG data challenge’- incorporating subjective social 

and governance scores, fragmented reporting systems, and a 

dearth of auditability- has limited the discipline (Berg, Kölbel, 

& Rigobon, 2022) [2]. 

According to Gomber, Koch, and Siering (2017) [5], the 

FinTech revolution has simultaneously improved operational 

efficiency, democratized financial services, and upended 

conventional business structures. While artificial AI and big 

data analytics opened the possibility of processing large, 

unstructured databases for insights, blockchain technology 

offered the idea of immutable, transparent ledgers. 

Sustainable finance is becoming more and more popular, 

according to recent studies. Capital markets are requesting that 

companies report pertinent indicators and include ESG 

considerations into investment choices. According to a 
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bibliometric analysis of fintech + ESG, for instance, research 

production increased significantly starting in 2022, indicating 

a growing interest in the ways that fintech and ESG interact.  

Additionally, according to one study, "sustainable finance, a 

field that includes fiscal decision-making that considers ESG 

factors, is gaining acceptance."  

Nonetheless, there are recurring issues such as data quality, 

standardization of ESG disclosures, danger of greenwashing, 

transition risk and difficulty measuring the real sustainable 

impact of investments. 

 

The convergence: defining green FinTech 

Green fintech is the intersection between the two. It is a specific 

branch of FinTech which has as a major objective the service 

to environmental purposes as described by Dorf Leitner & 

Braun (2019) [3]. This is more than scanning existing ways of 

working and processes: it is the development of completely 

new green finance ecosystems. Some areas of promising 

application are reported in the literature: 

➢ ESG data and analytics: AI is also being used to analyze 

news feeds, company reports, and satellite information to 

come to more objective ESG analyses. These are online 

investment platforms which help institutional and retail 

investors to invest in proven green assets and projects in 

digital markets on a sustainable basis. 

➢ Exchange and carbon markets: Blockchain can variety 

carbon credit exchange inexpensive, earlier, and extra 

clear 

➢ Green cardinal expenses and investment: Indorsing 

ecologically aware customer conduct and contribution 

monetary facilities to green schemes finished numerical 

earnings.  

The disruption potential of green FinTech, as the technology 

enabler for green finance, is based on a wide range of 

underlying technologies, all of which cover a different area of 

challenges within the value chain for sustainable finance. 

Blockchain for Tracking and Transparency (BCTT) 

Distributed ledger technology (DLT), sometimes called 

blockchain, is a specialized tool that can be applied to solve 

trust and verification challenges in ESG. 

Supply chain finance Blockchain will be able to build an 

immutable record of the product's journey, attesting to claims 

on ethical labour practices, carbon neutrality and sustainably 

sourced materials. One solution to this sort of 'greenwashing' is 

that the flow of funds of a Blockchain issued 'green bond' can 

be traced and proceeds from it spent exclusively on the 

identified environmental project (Tapscott & Tapscott, 2016) 
[6]. 

➢ Markets for carbon credits: Conventional carbon 

markets are murky and dispersed. A transparent, liquid, 

and internationally accessible market can be created by 

tokenizing carbon credits using blockchain technology. 

Businesses can buy carbon offsets directly from project 

developers through blockchain-based platforms such as 

Climate Trade, with each transaction being publicly 

verifiable. ESG Analytics Using Big Data and Artificial 

Intelligence Applications of AI and machine learning 

(ML) benefit greatly from the extensive and unstructured 

nature of ESG data. 

➢ Enhanced ESG scoring: Real-time monitoring of gas 

flaring, water pollution, and deforestation is possible using 

AI algorithms that evaluate satellite data. Additionally, 

they can analyze thousands of business documents, news 

stories, and social media posts in order to evaluate a 

company's domination processes and social license to 

operate. AI-driven models are used by companies such as 

Arabesque S-Ray to generate dynamic, real-time ESG 

scores based on more than 200 parameters. 

➢ Risks modelling: Climate risk can be better assessed by 

AI that can model the financial consequences of tentative 

(policy alterations, technological innovations) and 

corpuscular (floods, wildfires) risks on investment 

portfolios (Battiston, Mandel & Monasterolo, 2019) [1]. 

➢ Digital resources for access and democratization: The 

barriers to entrance for long-term investment are being 

removed by digital platforms. 

➢ Robo-advisors with ESG filters: Websites such as 

Betterment in the US or Nutmeg in the UK provide 

automated portfolio management that enables users to 

match their assets with their ESG preferences, hence 

enabling sustainable investing for average investors. 

➢ Green project crowdfunding: Websites such as Trine, in 

Sweden, enable people to invest directly into solar energy 

projects in the developing world, putting their money 

towards specific projects aligned with SGD targets. 

 

Green FinTech key machineries 

This share inspects the main rudiments of FinTech that are 

additional exactly pertinent to ESG addition and maintainable 

asset.  

 

Blockchain know-how and tokenization 

Blockchain permits keen agreements, unchallengeable books, 

and traceability of dealings. Through reducing the potential for 

greenwashing, monitoring profits, and upholding promises to 

achieve this, it would give credibility to a new thing called 

green assets (such as green bonds). Various authors suggest 

blockchain could provide legitimacy to so-called green assets. 

If green assets such as green bonds or tokenized carbon credits 

have already been tokenized, they can be divided into pieces 

and sold in smaller portions, which will simplify original client 

access while ensuring liquidity. 

Artificial Intelligence & Big Data Analytics AI and big data are 

used to learn patterns from large amounts of unstructured data 

coming from news feeds, satellite images, IoT sensors, etc., and 

make it possible to estimate ESG risks, monitor performances, 

and generate predictive indications. Pavlidis (2025) [14], for 

example, argues that while AI can provide support for ESG 

reporting and the identification and pricing of climate risk, its 

application needs to be ethical. Big data usage significantly 

increases ESG investing, in particular in poor countries (Far et 

al., 2025) [15]. 
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These thus assist with risk management, portfolio construction, 

and screening, as well as real-time ESG monitoring. Sensors in 

Internet of Things (IoT) devices (such as those used in energy 

systems and supply chains, for instance) can provide real-time 

environmental information (e.g., carbon emissions, resource 

use, and supply chain transparency). “The rise of green fintech: 

AI and IoT for collaborative consumption and mobility” (2024) 

details how data from the Internet of Things can be provided to 

financial products as well as smart contracts. 

Through the ability to continuously track ESG parameters on 

the fly and connect financial pledges with measurable 

performance, this real-time data may enhance the credibility of 

sustainable investments. 

 

Digital platforms, crowdfunding, and robo-advisors 

Thanks to crowdfunding sites, robo-advisors, and digital 

investing platforms, sustainable and green investments are no 

longer just for the rich. It is thus now possible for retail 

investors to participate in renewable projects, green bonds, P2P 

lending for renewables, and the like. 

Moreover, there is investor dashboard available at these 

platforms, carbon footprint monitoring applications, and ESG 

screening tools, which increase participation and transparency. 

Automated Compliance and Smart Contracts Smart Contracts, 

especially those operated on a blockchain, can help to ensure 

transparency of flow of green finance, disbursement of funds 

subject to achievement of ESG (Environmental, Social & 

Governance) milestones, and automation of verification of the 

sustainability standards. Smart contracts are also used to 

facilitate the trading of carbon credits and green bonds, as 

explained in the 2024 report on Green FinTech. 

 

Opportunities, challenges & regulatory issues 

Opportunities  

➢ Democratizing sustainable investment: With digital 

platforms expanding the market for offering investments 

to retail and underserved investors, minimums are reduced 

and while markets open up globally for green assets. 

➢ Enhanced transparency & traceability: Using 

blockchain, IoT, and smart contracts, it enables fund flows 

visibility, emission impacts, and the meeting of ESG 

criteria - which helps combat greenwashing. 

➢ Efficiency: Digital processes reduce the cost and time of 

issuing green bonds and tracking ESG performance, as 

well as reporting. 

 

Improved risk management 

AI and large information assistance in healthier documentation 

of ESG dangers, situation examination, and stress-testing (e.g. 

weather danger). 

➢ Leapfrogging in emerging markets: Sustainable finance 

may be implemented faster, leveraging FinTech in 

emerging markets with an up-and-coming digital 

infrastructure, even with a weak financial infrastructure. 

 

Challenges 

➢ Quality and standardization of data: The biggest 

challenge among investors is disparity between ESG 

datasets for smaller firms and emerging markets. 

➢ Risk of greenwashing with technology, there can still be 

the risk of overstating claims of sustainability or not 

verifying them quantitatively enough. 

➢ Scalability and market liquidity: Digital green assets 

(tokenized bonds, carbon credits) may experience 

liquidity, price, and risk perception problems by investors. 

➢ Cybersecurity, Algorithmic Bias, and AI Ethics 

(Transparency, bias, accountability, and robustness): 

Using AI for ESG decision-making brings up questions 

about the transparency, bias, accountability, and 

robustness of their ESG decision-making process. For 

instance, the need for explainability is pointed out by 

Pavlidis (2025) [14]. 

➢ Digital divide and inclusion: While FinTech has a 

potential of democratizing, there is also a risk of becoming 

digitally illiterate or no access of excluding different 

groups of society. 

➢ Regulatory uncertainty: About both crypto-assets and 

definitions of ESG, there is still a level of fledgling 

regulation that can have an impact on innovators. 

 

Data quality and standardization 

‘Garbage in, garbage out’ is a valid statement, and AI models 

are only as good as the data they are trained on. The lack of 

compulsory ESG reporting standards worldwide remains one 

of the main obstacles. 

Scalability With Respect to Technology and Energy-Will you 

use Some blockchain protocols are not energy-efficient (e.g., 

Proof-of-Work) and hence don't bode well with sustainability 

goals, though the shift to more energy-efficient consensus 

protocols is a step in the right direction. 

Greenwashing 2.0: If technologies are not well-regulated and 

monitored, there is potential to use them to create more subtle 

forms of greenwashing. 

 

Policy and regulatory considerations 

There are several steps that policymakers have to take in order 

for Green FinTech to be fully utilized: 

➢ Ensure and harmonize the disclosure of ESG globally, 

including for FinTech enabled products. FinTech solutions 

with digital green assets, such as carbon credits and 

tokenized securities, should be brought into the scope of 

the regulations with an investor protection, cyber-

pragmatic capacity, AML/KYC mechanisms present.  

➢ Incentivize and support FinTech businesses (tax 

reductions, grants, guarantee funds) to actually achieve 

responsible investment - especially in developing 

countries. Standardized ESG indicators, open data 

initiatives, and data-sharing platforms can serve as the data 

infrastructure enabling data. Engaging relevant 

constituents in a comply-to-trade environment: Digital 

financial literacy should be encouraged for retail investors, 

who can then invest responsibly in green FinTech 

products. 

Use the labels, transparency of projects, and independent 

verification required to monitor and limit the potential for 

greenwashing. For example, the European Securities and 
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Markets Authority is developing the requirements for naming 

funds to prevent greenwashing. Opportunities and Future 

Research Directions: Green finance technology is immature.  

 

The key research areas for further research are 

➢ Empirical performance research: Kahler - More 

research is needed in how well Green FinTech invests hold 

up in comparison to traditional investments (risk, return, 

downside scenarios and persistence). 

What is the relationship between institutional investors, retail 

investors and digital green investment platforms? This is the 

concern of behavior research. What prejudices, preferences, or 

handicaps do they have? 

➢ Emerging market focus: For many emerging markets 

there is a paucity of research in the area. Further region-

specific work should be carried out as it can have a more 

radical impact on the digital and sustainability ecosystem 

(e.g. India, Africa, Southeast Asia). 

What will occur in Green FinTech is also subject to a number 

of different broader regulatory, technological and climate 

action developments. 

➢ Governance and ethics of AI in ESG: As ESG screening 

and monitoring are applications that are using AI to a 

larger degree, it will be important to conduct research 

around ethical, transparent, and fair challenges. 

➢ Ecosystem dynamics: On the green FinTech ecosystem 

side, it will be necessary to further identify the type of 

relationships that exist among banks, FinTech, asset 

manager firms, regulators and data providers. 

➢ Scalability and market infrastructure: Explore how 

digital carbon markets, tokenized green assets, and 

innovative business models can scale to report liquidity 

and link to traditional finance. 

➢ Measuring, standardizing, and proving: A big 

challenge is that there is no standardized ESG and impact 

measurement for FinTech-enabled products. This is a 

theme which is prevalent as bibliometric studies have 

found. The future of Green FinTech is, of course, closely 

tied to more general developments in technology, policy, 

and climate action. 

➢ Regulatory stimulus: Regulatory measures like the EU 

Taxonomy and SFDR will lead to increased transparency, 

creating a new breed of Green FinTech companies able to 

co-verify compliance. 

➢ Growth in IoT and devices: Through the application of 

Internet of Things devices, a novel actual information 

coating determination be that container remain rummage-

sale toward settle the working circumstances of the setting 

such as methane escape confirmation or vigor competence 

in structures. 

➢ Normal Addition: Green FinTech is not a creation 

happening the situation individual nonetheless 

determination remain combined cutting-edge altogether 

monetary facilities anywhere ESG standards 

determination remain entrenched hooked happening each 

advance, cover and investment choice. 

Conclusion 

The possible aimed at Green FinTech towards alter the 

worldwide monetary scheme sustainability-wise income that 

this is a troublesome power parity fineness. 

Through leveraging blockchain, AI, big data, and online stages 

the situation speeches face-to-face the origin of persons 

subjects - convenience (an aptitude to mix through SDGs), 

trustworthiness of information, and slide which consumes 

remained bedeviling maintainable bankers for peers. What the 

circumstance educations after Poseidon, MSCI and The World 

Bank demonstration is that these are actual requests by genuine 

assistances previously existence understood. 

Then though subjects like information, scalability and rules 

motionless cross thwart development, the route fast is strong. 

Green FinTech will – as technical school and lawmaking 

progresses -change them after existence a novelty to a necessity 

in the monetary organizations’ toolbox.” 

If we want to make a green and just world a reality, finance can 

be instrumental in helping to drive the trillions worth of capital 

necessary to read with the Paris Agreement and UN Sustainable 

Development Goals. 

We have looked at the role Green FinTech, which leverages 

FinTech solutions in efforts to integrate ESG and sustainable 

investing is playing within the financial sector. Green FinTech 

is introduced in terms of technology (blockchain, AI, big data, 

the Internet of Things and digital platforms) and mechanisms 

(transparency, access, data-driven ESG and tokenization), 

mapping out with case studies what Green FinTech means 

today, imparting a vision on why this term is so attractive. 

For banks, for fund managers, for FinTech companies and 

lawmakers who may be caught up on the AI wave with a risk 

of losing their grip: The most important lesson is not just that 

technology by itself will do it; equal in importance are 

standardisation, governance and investor education as well as 

having strong infrastructure. Legislators’ container hastens the 

change to comprehensive, low-carbon money by strengthening 

cardinal alteration and maintainable money. Likened with the 

worldwide sustainability KPIs (for example, Paris Agreement 

and UN SDGs), fintech is altering its rank from a monetary 

novelty to the income of heavy for sustainability. The R&D and 

request in green finance skill may alteration the asset markets 

and monetary facilities crop of a maintainable low-cost 

momentously. 
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