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ABSTRACT- Sustainable finance is booming globally. 

Investors, governments and institutions are now demanding 

environmentally responsible, socially responsible, and 

good governance financial systems. These goals are 

generally quantified using environmental, social and 

governance (ESG) indicators. However, traditional finance 

systems can have issues like poor quality of data, lack of 

transparency and slow reporting and lack of trust in ESG 
scores. These issues are causing it to be difficult to measure 

sustainability in a reliable way. 

Financial technology (FinTech) is revolutionizing 

sustainable finance. New digital tools like artificial 

intelligence (AI), machine learning, big data and 

blockchain are now being used to collect, process and 

analyse ESG and climate related information. These tools 

are used to help investors and policymakers to make better 

and faster decisions. 

This review paper provides an overview of recent research 

on how FinTech can contribute to sustainable finance. It is 

focused on three main areas; ESG scoring and 
measurement AI-based climate risk assessment and digital 

platforms for green bonds and other sustainable debt 

instruments. The study is based on integrative approach of 

narrative review with a clear and transparent search process 

of the literature. Academic articles and important 

institutional reports that were published in the recent years 

are reviewed. 

The findings reveal that FinTech contributes to more 

efficiency, better data coverage and accessibility to 

sustainability information. At the same time, important 

challenges remain such as biased algorithms, unclear AI 
models, weak regulation and the risk of greenwashing. This 

review highlights these issues and suggests directions for 

future research to improve trust, transparency and ethical 

use of digital technologies in sustainable finance. 

KEYWORDS- Sustainable Finance; FinTech; ESG 

Scoring; Climate Risk; Green Bonds; Artificial 

Intelligence; Digital Finance 

I.  INTRODUCTION 

Sustainable finance has become an important part of 

modern financial systems [1]. Governments, investors and 

financial institutions are paying more attention to the way 

that money is used and where it flows. The goal is not only 

to make a profit, but also support environmental protection, 

social well-being and good governance [2]. These ideas are 

often condensed under the umbrella of environmental, 

social, and governance and referred to as ESG. As 

conditions of climate change, social inequality and failure 

of governance have escalated, the contribution of finance in 

addressing these issues has become more visible [3] . 

According to Zheng et al. [4], financial markets currently 

offer a variety of products aimed at achieving sustainability 

objectives. In recent years, there has been sustainable 

finance has grown rapidly. These include green bonds, 
social bonds, sustainability bonds and sustainability linked 

bonds. At the same time, the policies of the countries in the 

world have changed and so have the expectations of the 

investors. As such, sustainable finance is no longer an 

esoteric field. It is becoming part of the normal financial 

system. 

This growth is due to a number of reasons. Climate related 

risks have now come to affect economic stability and 

financial performance. Extreme weather events, damage to 

the environment and energy transitions are new risks for 

firms and investors [5]. Social issues such as labor rights, 
inequality and access to basic services also impact on the 

long run economic outcomes [6] . Weak governance can 

result in corruption, bad management and financial loss. As 

a result of these risks, investors begin to take into 

consideration ESG factors as a part of risk management and 

not simply a matter of preference for ethics [7]. 

Policy initiatives also have played an important role. 

International agreements and national regulations for 

encouraging the adoption of sustainability in financial 

decision taking [8] . Governments are looking for help from 

the financial markets for long-term development targets 
and climate targets. Financial institutions are increasingly 

come under pressure to report on ESG related information 

and more care of their sustainability related risks [9]. These 

policy signals have helped to increase the nexus between 

finance and sustainability. 

At the same time there have been some active investors. 

Large institutional investors are now asking for improved 

ESG data from the firms and making it clear how the 

sustainability strategies are to be implemented [10]. Many 

investors believe that companies with good ESG 

performers are better prepared for the future risk. This 

belief has boosted the demands of sustainable investment 
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products [11]. Firms who have strategies that sounds like 

the tenets of ESG often get favorable access to capital. 

Together, these trends suggest that sustainable finance is 

changing the face of financial systems. However, explosive 

growth of finance based on ESG is also facing new 

challenges. Measuring sustainability performance, risk 

evaluation of climate risks and trust in green financial 

products are as yet difficult tasks. Such challenges indicate 
a need for better tools, clarity and transparency in 

standards. This is the context in which the role played by 

the digital technologies and FinTech have become 

increasingly important in the field of sustainable finance. 

A. Origin of ESG and Sustainable Finance 

The increase of sustainable finance has been robust in the 

last decade. More capital is now directed to projects that 

help with clean energy, climate adaptation, social 

development and responsible business practices [12]. 

Green bonds and other forms of sustainable debt 

instruments have helped a lot in this growth. These 

instruments can help to finance projects of governments 

and companies with clear environmental or social benefits. 

This change has been met by public policy playing a major 

part. International agreements such as the Paris Agreement 

have sparked the countries with the process of monitoring 

the carbon emission and also the risks of climate change 
[13]. The United Nations Sustainable Development Goals 

(SDGs) has also called for the governments and financial 

institution to provide for the support for sustainable 

development [14]. These global frameworks have resulted 

in the pressure increasing on financial markets to align their 

investment decision to long-term goals for the environment 

and social goals. As a result of this, the consideration of 

sustainability in the financial sector has become more and 

more visible in the area of financial regulations and policy 

discussions. 

The behaviour of investors has changed as well. Many 

institutional investors such as pension funds insurance 
companies and asset managers are now taking ESG factors 

into consideration when making investments [15]. They see 

sustainability as not only being an ethical issue, but a 

financial one too. Climate risks and social conflict, and lack 

of good governance can lead to financial losses [16]. Due 

to this, investors are demanding better ESG information as 

a prerequisite before making an investment decision. 

Companies that do well on ESG issues often get access to 

capital. 

The emergence of sustainable bond markets clearly reflects 

this tendency. Global issuance of sustainable bonds has 
been on the rise year on year, even during times of 

economic uncertainty. As can be seen in Figure 1, the 

global holdings of sustainable bond issuance have reached 

an all-time high of USD 1.05 trillion in 2024. Cumulative 

issuance since 2019 has run to close to USD 5 trillion, 

despite short-term market volatility. This rapid rate of 

growth underlines the increasing importance of sustainable 

finance in the global capital markets and it explains why 

this is an important topic that should be carefully reviewed 

by academics.

.  

Figure 1: Global Growth of the Sustainable Bond Market (2020–2024) 

B. Challenges of Fragmentation and Credibility of ESG 

Despite the fact that ESG-based finance is an emerging 

field, it faces several serious challenges. One of the largest 
problems is inconsistency of ESG scores [17]. Different 

rating agencies are likely to often have very different ESG 

scores for the same company. This makes it hard for the 

investors to compare different firms and have confidence in 

the ESG data [18]. The methods of calculating ESG scores 

are typically not transparent and vary greatly from provider 

to provider. Another major issue is greenwashing. Some 

companies claim to be sustainable and make no actual 

changes to their business practices [19]. They might use 

vague words or selective information to present a positive 

image. This leads to low trust in the ESG products and can 

mislead the investors. Where greenwashing is common it 

undermines the credibility of the entire sustainable finance 

market. Data opacity is also a huge concern. Data of 

environmental, social, and governance (ESG) is often self-

reported company data. This data may be incomplete, 

delayed and/or biased. In many cases, there is no apparent 

process for verification [20]. As a result, it is very difficult 
for investors and regulators to measure the actual 

performance of firms in terms of sustainability. These 

problems are indicative of the fact that there is still a lack 
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of transparency, standardisation and reliability in 

traditional ESG systems.  

C. FinTech and AI in the Sustainable Finance  

Financial technology, known as FinTech, has started to 

make changes in the way sustainable finance functions 

[21]. Digital tools are now available which allow more 

rapid data collection, processing and analysis. 

Technologies like big data analytics, artificial intelligence, 

and automation are progressively being used in financial 

decision-making [22]. These tools are useful for dealing 

with large amounts of complex information which 

traditional systems do not deal with easily. Artificial 

intelligence is having a central role in this transformation. 
AI tools can analyze large datasets and identify patterns and 

generate insights in real time [23]. In the realm of 

sustainable finance, AI is applied to the processing of ESG 

data, articulation of climate risks, and to track sustainability 

performance [24]. Natural language processing to assist in 

the analysis of company reports and news. Machine 

learning models are useful for predicting environmental 

and financial risk. Explainable AI tools are also being 

developed to better transparency. 
Figure 2 shows the key AI techniques in ESG assessment. 

It demonstrates the support of machine learning, natural 

language processing, predictive modeling, and explainable 

AI for environmental, social, and governance analysis. The 

increasing adoption of these tools demonstrates the move 

towards data-driven and automated approaches in 

sustainable finance. 

 

Figure 2: Structure of AI Applications in ESG Assessment

D. Research Gap and Review objectives  

Although there has been a rapid increase in research on 

ESG, sustainable finance and FinTech, current research is 

fragmented. Many papers focus on one aspect only, such as 

ESG scoring, climate risk or green bonds. Few reviews 

include an integrated perspective on the connection of 

digital technologies with these areas. In addition, some of 

the reviews do not clearly say how they did it or do not 

discuss the ethical and governance challenges. 

This review is aimed at addressing these gaps. It offers a 

transparent and structured overview of FinTech 

applications in ESG scoring, AI-based climate risk 
assessment and digital green bond platforms. By 

synthesizing existing research, this study reveals key 

trends, challenges, and research directions for future 

research. The goal is to better understand how digital 

transformation can help support more credible, transparent 

and effective sustainable finance systems. 

II.  METHODOLOGY 

This study adopts an integrative narrative review approach. 

This type of review is appropriate for topics that are broad 
and interdisciplinary. Sustainable finance, ESG and 

FinTech are topics which cover finance, technology, policy 

and ethics. The existing studies apply different methods and 

use different types of data. Due to this diversity, it is 

inappropriate to use a statistical meta-analysis. The selected 

approach enables studies using different designs to be 

reviewed in a unified and organized manner. 

A systematic and transparent search process was applied to 
gather relevant literature. A number of academic databases 

were chosen to obtain a broad coverage of quality research. 

Some of these databases are Web of Science, Scopus, 

ScienceDirect, Google Scholar, and SSRN. These sources 

have been chosen based on their content of peer-reviewed 

articles and widely cited research articles in finance, 

sustainability and technology. In addition, reports by major 

international organizations were included. These 

organizations include the World Bank, the United Nations, 

the Organization for Economic Cooperation and 

Development (the so-called "OECD"), and the Climate 
Bonds Initiative. Such reports are important because they 

affect policy and market practices on sustainable finance. 

The search of literature was guided by predefined 

keywords. The primary keywords used were "sustainable 

finance," "ESG," "environmental social governance," 

"FinTech," "financial technology," "artificial intelligence," 

"machine learning," "climate risk," "green bonds" and 

"digital finance." Different combinations of these terms 
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were used in order to capture a broad range of relevant 

studies. Only publications that were written in English were 

considered. The search was conducted on studies published 

between 2014 and 2025. This time period shows the 

tremendous growth of ESG investing and digital finance in 

recent years. 

Clear inclusion and exclusion criteria were used to identify 

the final selection of studies. Studies were included if they 
focused on the measurement of ESG, climate-related 

financial risks, green bonds or sustainable bonds, or the use 

of digital technologies in sustainable finance. Peer-

reviewed journal articles, conference papers and reports 

from well-known institutions were included. Studies were 

excluded if they were not on the topic of finance and/or 

sustainability. Papers that were purely technical and with 

no clear financial link were also excluded. Opinion articles, 

news articles and non-academic sources were excluded. 

The process of screening was based upon principles similar 

to PRISMA guidelines for review studies. First of all, all 
the records that were found were collected and checked for 

duplicate. Duplicate records were removed. Second, titles, 

abstracts were read to find relevant studies. Third, the full 

texts were reviewed to ensure whether the studies met the 

inclusion criteria. Studies that did not meet the criteria were 

excluded. The reasons for exclusion were recorded, to 

ensure transparency. 

After the screening process, the final set of studies was 

reviewed in depth. Key information was extracted from 

each study. This information consisted of the major topic, 

data sources, methods used and key findings. The studies 
were then categorised in to three main themes. These 

themes are ESG scoring and measurement, AI-based 

climate risk assessment and digital platforms for green 

bonds and sustainable finance. This thematic grouping 

helped with the organization of the results and allowed the 

comparison of the results by study. 

The analysis was focused on finding common finding, 

major differences and research gaps. Attention was made to 

the strengths and the weaknesses of the existing studies. 

Ethical issues, data quality issues and regulatory issues 

were also identified where applicable. This approach 

helped to ensure that the literature was reviewed in a 
balanced and critical manner. 

Overall, this methodology provides a clear and credible 

foundation for the review. The use of defined search terms 

and selection criteria and an open screening process 

improves the quality of the review. This way the findings 

can be updated in the future as new research becomes 

available. It also helps to achieve the purpose of ensuring a 

clear and structured understanding of FinTech applications 

to sustainable finance. 

III.  RESULTS AND THEMATIC SYNTHESIS 

This section presents the key finding of the review. The 

results are presented in three major themes. These themes 

are the fields of application of FinTech in sustainable 

finance, and the most common. The first theme is FinTech 

Tools to Score ESG. The second theme is focused on the 

use of artificial intelligence on climate risk assessment. The 

third theme is associated with digital platforms for green 

bonds and other sustainable finance instruments. Together, 

these themes provide a clear picture about the impact of 

digital technologies on sustainable finance. 

A. FinTech Tools for Scoring ESG 

A large part of the reviewed literature focuses on the usage 
of FinTech tools in ESG scoring and measurement. ESG 

scoring is important because it helps the investors to gauge 

the performance of the sustainability of various firms [25]. 

Many of the traditional methods of scoring ESG metrics 

include manual data collection and self-reported 

information. These methods are slow and may be not 

accurate [26]. FinTech tools aim to improve such a process 

by using technological tools that collect and analyse data 

through automated methods [27]. 

Many studies discuss ESG data platforms in terms of big 

data and digital analytics. These platforms gather 
information from a variety of sources [28]. These sources 

include company reports, financial statements, news 

articles, social media and satellites data. By combining 

various forms of data, FinTech platforms are able to 

provide more in-depth ESG profiles. Several studies 

suggest that the use of automated methods of data 

collection enhances both the speed and coverage of ESG 

assessments [29]. 

Another tool discussed in the literature is Blockchain 

technology. Blockchain is applicable for improvement of 

transparency of data and traceability [30]. In the case of 

ESG scoring, blockchain can be used to store information 
related to sustainability in a safe and tamper-resistant 

manner [31]. Some research references the use of 

blockchain to help verify some environmental data, such as 

carbon emissions or the practices of the supply chain. This 

verification process helps to limit the risks of data 

manipulation and false reporting [32]. As a result, the usage 

of blockchain is often considered as a way to solve the trust 

problems of the ESG markets. One of the main advantages 

of the ESG systems based on FinTech is automation. 

Automated ESG scoring cuts down on the amount of 

manpower and money. It enables ESG data to be updated 
more frequently [33]. Real-time or near real-time update, 

which can help investors to respond quickly to 

sustainability risks Several studies report the improvement 

of the efficiency and consistency of ESG measurement with 

automated systems [34]. These benefits are particularly 

crucial for large institutional investors who have a large 

number of assets in different markets. Despite these 

benefits, however, there are some serious challenges, which 

are also identified in literature. One of biggest issue is 

scores for ESG divergence. Different ESG data providers 

often come up with very different scores on the same 

company [35]. This occurs because they draw on different 
indicators, data sources and weighting methods. Even when 

FinTech tools are applied, these differences do not go away. 

Some studies reveal that automation may boost the amount 

of data but it cannot resolve the fundamental 

methodological disagreements. 

Another concern is data quality and bias. Automated ESG 

systems rely on the quality of input data. If the data is 

incomplete or biased, the output will also be biased [36]. 

Some studies caution that alternative sources of data, such 

as social media or news, may indicate public attention and 

not actual performance on sustainability. This can lead to 
an inaccurate representation of ESG scores and mislead 

investors. 

Overall, the findings indicate that FinTech tools have been 

used to make ESG scoring better in many ways. They 

improve speed, data coverage, and automation. However, 
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issues concerning the divergence of scores, data bias, and 

non-standardization have not been solved. These issues 

imply that technology alone is not capable of solving ESG 

credibility issues comprehensively. 

B. Artificial Intelligence and the Risk Assessment of 

Climate 

The second major theme in the literature concerns the 

application of artificial intelligence in climate risk 

assessment. Climate risks are being recognized as financial 

risks. These are risks to asset values, insurance costs and 

long-term investment returns [37]. Traditional risk models 

are often unable to represent the complexity of climate-

related threats [38]. AI tools are used to fill in this gap. 
Many works are done on physical climate risks. These risks 

include floods, heatwaves, storms and rising sea levels. AI 

models are used to study climate data, satellite images, and 

historical records of losses [39]. Machine learning 

techniques are useful in identifying the patterns and 

predicting effects. Several studies show that the use of AI 

improves the accuracy of physical risk estimates at a local 

and regional scale [40]. This is especially useful to banks 

and insurers. 

Another set of studies is concerned with transition risks. 

Transition risks are the risks arising from the effect of 

changes in policies, technologies and market response to 
climate action [41]. AI models are used to analyze the 

effects of carbon pricing, energy transitions, and regulation 

on firms and industries [42]. Such models help investors to 

understand which assets may lose value in the transition to 

the low carbon economy. 

Stress testing is also much talked about in the literature. 

Financial institutions are utilizing AI-based stress tests in 

order to model various climate scenarios. Such scenarios 

are extreme weather events or failing policy changes fast 

[43]. In addition, AI facilitates the ability of stress tests to 

have more variables and more complex interactions. This 
leads to more comprehensive risk assessments compared to 

traditional models [44]. 

However, explainability is a big problem in AI-based 

climate risk tools. Many AI models are complex and 

difficult to understand [45]. This poses problems for 

regulators and decision-makers If the users do not 

understand how a model works, they may not trust the 

results [46]. A number of studies emphasise the importance 

of explainable AI in climate finance. Explainable models 

help to improve transparency and accountability. 

The reviewed literature also highlights the role of 
institutional quality. AI tools function better in 

environments that have good governance, good data 

systems, and good regulations. In the context of weak 

institutional settings, AI can lead to a rise in inequality or 

to the perpetuation of existing problems [47]. Figure 3 

conceptually illustrates the non-linear, or "U" shaped nature 

of the relationship between FinTech adoption and climate 

adaptive capacity. This relationship is affected by 

institutional quality and governance structures. The figure 

is useful to understand why digital tools do not yield same 

results in all circumstances. 

 

Figure 3: FinTech, Institutional Quality, and Climate Adaptation: A Conceptual Mechanism 

In summary, AI has improved climate risk assessment 

because of its ability to create more power and predictive 

capacity to analysis. At the same time, issues relating to 

transparency, governance and institutional capacity make it 

difficult to be effective. These findings have shown that AI 

needs to be supported by strong institution and have set 

rules. 

C. Green Bonds and Digital Sustainable Finance 

Platforms 

The third theme is centred around green bonds and 

digitization platforms in sustainable finance. Green bonds 

refer to debt instruments which are used to finance projects 

that contribute to environmental goals [48]. In recent years, 
digital platforms have revolutionized the process of issuing, 

tracking, and trading these bonds. These changes have been 
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useful for the betterment of efficiency and access into the 

sustainable finance markets. 

Corporate engagement in the sustainable bond markets has 

been increasing and have been growing at a constant rate 

over time [49]. Both financial and non-financial companies 

are currently using green and sustainability-related bonds 

as a funding strategy [50]. This is because of the growing 

demand and acceptance of sustainable finance instruments 

by investors. As is shown in Figure 4, the share of 

sustainable corporate bond issuances increased from less 

than 1% of all corporate bonds in 2015 to about 7% in 2024. 

The growth can be observed for both financial and non-

financial companies, which hints on the fact that 

sustainable finance has stopped being a niche market and 

has entered the sphere of mainstream corporate finance. 

 

Figure 4: Growth of Sustainable Corporate Bond Issuance by Financial and Non-Financial Firms (2015–2024) 

Several studies highlight the role of digital issuance 
platforms in this expansion. These platforms eliminate the 

paperwork and speed up the time it takes to issue bonds. 

They also decrease the transaction costs [51]. By making 

the process of issuance easier, digital systems make it easier 

for smaller issuers to get into sustainable finance markets. 

This helps to facilitate a wider participation in green 

finance and build deeper markets.  

Tokenization is another important development which is 

discussed in literature. Tokenization involves blockchain 

tech can be used to represent the bonds in the form of digital 

tokens [52]. These tokens are easier to trade and are done 

with more transparency. Some studies suggest that 
tokenization helps in increasing the liquidity and access to 

investors [53]. It may also facilitate partial ownership of 

green assets, which may attract a wider range of investors. 

Market transparency is one of the major benefits of digital 

platforms. Blockchain based systems provide a detailed 

tracking of use of bond proceeds [54]. Investors are able to 

review the investment of funds into approved green 

projects. This helps to increase accountability and decrease 
the possibility of greenwashing [55]. Several studies have 

found positive gains on investor confidence when there are 

transparent digital tracking mechanisms.  

In spite of these improvements, the trust of investors is a 

major concern. While the use of digital tools makes things 

more transparent, trust is also about having clear standards 

and being able to reliably verify. Unless there is a clarity 

and consistency of defining the green bonds, technology 

alone is not sufficient to solve the problems of credibility 

[56]. The literature is mixed in terms of if digital platforms 

alone are enough in developing long-term trust. 

These concerns are reflected in the latest trends in the 
market. In the below Figure 5 shows, issuance of green 

bonds dominated sustainable debt issuance with a decline 

in sustainability-linked bonds. This decrease is a cause of 

concern in terms of product design and credibility. It also 

suggests that investors are more trustworthy of more clear 

rules and structures of the use-of-proceeds instruments 
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Figure 5: Reveals the sustainable bond issuance (by category) in 2024 (Source: UNCTAD, based on information from 

Climate Bonds Initiative) (Abbreviation: CAGR Compound Annual Growth Rate) 

All in all, the reviewed studies make it clear that digital 

platforms have led to improvements in the efficiency, 

transparency, and access of green bond markets. However, 

technology cannot replace good governance. Clear 

standards, effective oversight, and credible verification are 

essential to the long-term success of sustainable finance. 

IV.  DISCUSSION 

This section provides an interpretation of the major 

findings of the review. It links the three themes discussed 

above and describes their broader meaning. The discussion 

also points to the issues of ethics, governance and 

regulation. It then identifies gaps in the current research and 

draws implications for practice and policy. 

A. Integrated Interpretation Across Themes 

The results indicate that there is a close relationship 

between ESG scoring, AI-based climate risk assessment, 

and green bonds. These areas do not function 

independently. Instead, they constitute portions of the same 

sustainable finance system. ESG scoring is a way to obtain 

information about the firm behavior and sustainability 
performance [57]. Climate-related risks that can impact 

future financial outcomes are analyzed by AI tools. Green 

bonds and other sustainable instruments then use this 

information to help direct capital towards sustainable 

projects. 

FinTech plays a linking role in these areas. Digital tools 

gather huge datasets of ESG data. AI systems take this data 

and help to find risks and trends. Digital platforms then 

support the issuance and tracking of the green financial 

products [58]. Together, these tools help to better support 

decision-making in sustainable finance. Investors can have 

a better sense of risks. Issuers can demonstrate the use of 
funds. Regulators are able to monitor the market behavior 

better. 

However, the findings also indicate that the FinTech is an 

enabler and not a guarantee. Technology brings faster, 

larger and wider access to information. It does not 

necessarily guarantee quality, fairness or trust [3] . For 

example, enhanced data collection does not address 

differences on the definition of ESGs. More complex AI 

models do not eliminate uncertainty in climate predictions. 

Digital platforms do not mean that poor product design is 

prevented. 

The effectiveness of FinTech is dependent on its usage. 

Effective governance, clear standards and reliable oversight 

are required [59]. Without these conditions, digital tools 

can be exacerbating existing problems. This is why similar 
technologies achieve different results from market to 

market and region to region. FinTech has its role in 

sustainable finance but it cannot substitute sound 

institutions and clear rules. 

B. Ethical, Governance and Regulatory Implications 

The use of FinTech in sustainable finance raises important 

ethical and governance issues. One of the most important 

problems is algorithmic bias. AI systems are trained on 

existing data. If this data is incomplete or biased, this will 

cause the results to be biasedIn the case of ESG scoring, 

this could result in giving preference to firms operating in 

regions with better disclosure practices [60]. Firms from 

developing countries could be unfairly rated. This leads to 

inequity of access to sustainable finance. 

Another big concern is about the use of black box AI 

models. Many systems that use AI are hard to comprehend. 

Users might not be aware of the way choices are made, and 
what variables are significant [61]. This lack of 

transparency leads to lack of trust. It also causes issues for 

regulators, who have a need to understand an explanation 

in order to assess risk models [62]. Explainable AI is a 

solution that is often suggested, but this is not widely used 

yet. 

Regulatory lag is also a serious problem. FinTech 

innovation is at a higher pace than the pace of financial 

regulation [63]. Many digital ESG tools and green finance 

platforms are operating in murky regulatory environments. 

Rules vary from country to country, region to region. This 
means uncertainty among firms and investors. It also opens 

up to risk of regulatory arbitrage and greenwashing. 

To provide a balanced picture, Table 1 summarises the key 

opportunities, limitations and ethical risks of FinTech-

enabled sustainable finance. The table indicates that 

although digital tools have clear positive aspects there are 

also a number of challenges that need to be carefully 

managed. 



 

International Journal of Innovative Research in Computer Science and Technology (IJIRCST) 

Innovative Research Publication       175 

 

Table 1: Opportunities, Limitations, and Ethical Risks of 

FinTech-Enabled Sustainable Finance 

Area 
Key 

Opportunities 

Main 

Limitations 

Ethical and 

Governance 

Risks 

ESG 
Scoring 

Faster data 
collection and 

wider 
coverage 

Inconsistent 
methods 
across 

providers 

Algorithmic 
bias and 

unfair ratings 

AI Climate 
Risk 

Better 
prediction of 
physical and 

transition risks 

Limited 
model 

transparency 

Black-box 
decision-
making 

Green 
Bonds 

Improved 
tracking of 
fund use 

Dependence 
on standards 

and 

definitions 

Risk of 
greenwashing 

Blockchain 
Systems 

Higher 
transparency 

and 
traceability 

High 
technical 

and energy 
costs 

Unequal 
access and 

digital divide 

Digital 
Platforms 

Lower costs 
and wider 

market access 

Regulatory 
uncertainty 

Weak 
oversight and 

accountability 

In the above Table 1, it helps prevent over-optimism in 

technology. "It demonstrates that the ethical and 

governance issues will need to be addressed alongside 

innovation." 

C. Methodological and Evidence Gaps 

The review also indicates that there are important gaps in 

the current research. One of the major gaps is the absence 

of longitudinal studies. Many of the studies have brief time 

periods. This makes it hard to define long-term impacts of 

FinTech on sustainability outcomes. More long-term data 

will be required to get a better idea of whether the use of 

digital tools is actually enhancing environmental and social 

performance [64]. 

Another limitation is the use of proprietary models and 
data. Many ESG scores and AI tools are in the ownership 

of private companies. How they did this is not entirely 

revealed. This makes it less transparent and reproducible 

[65]. Frequently researchers cannot test or compare these 

models for themselves. This does not help the scientific 

nature of some findings. 

There is also a huge geographical imbalance. Most of the 

research is conducted in developed economies. There is 

little evidence from developing countries and emerging 

markets. These regions experience varying institutional 

conditions and constraints to the availability of the data. 

Without more coverage, the relevance of existing research 
at global level is incomplete. 

D. Implications for Practice and Policy 

The findings have a number of practical implications for 

practice and policy. Regulators should develop more 

specific and consistent rules on the ESG data, the use of AI 
and green finance products. This includes standards for 

transparency and accountability. Regulators should also 

support explainable AI in order to build trust. Investors 

must use FinTech tools with a grain of salt. Digital systems 

can be used to support better decisions, but they should not 

be considered to be as completely objective or neutral. 

Investors should be aware of model limitations and sources 

of data. 

Universities and research institutions should fund 

interdisciplinary research. Collaboration between finance, 

data science, ethics and policy is crucial. Education 

programs should also equip the future professionals to 

utilise FinTech responsibly. FinTech companies should 
develop tools that value transparency and fairness. Ethical 

considerations must be factored in at the beginning stages 

of development. This will help build trust and support long-

term adoption. 

V.  FUTURE RESEARCH DIRECTIONS 

This review identifies a few areas for which future research 

is needed. While FinTech has improved various aspects of 

sustainable finance, there are services and aspects that are 

still left unanswered. Addressing these gaps can help to 
improve the credibility, fairness and effectiveness of ESG-

based financial systems. 

One important direction of future research is development 

of standardized ESG metrics Current measures of ESG are 

very different from provider to provider [66]. This creates 

confusion among investors and makes it less comparable 

between firms and markets. Future studies should be 

focused on constructing common frameworks for ESG 

measurement. These frameworks should set out clear 

indicators, data sources and the weightings in a clear 

manner. Standardized metrics would reduce the variation of 
scores, and lead to the ratification of ESG ratings. Research 

should also be on the adaptation of global standards to local 

situations, without compromising on consistency. 

Explainable artificial intelligence is also one more area of 

importance for future research. Many AI models that are 

currently being used around ESG scoring and climate risk 

assessment models are hard to understand [67]. This puts a 

cap on their acceptance by the regulators as well as the 

users. Future studies should investigate ways of making 

models more transparent without losing their predictive 

power. Research should also investigate how explainable 

AI can help in winning trust of investors and regulatory 
approval. Clear explanations of AI decisions are imperative 

to the responsible use of AI in finance. At the intersection 

of regulatory technology or RegTech and ESG systems is 

also receiving more attention. For example, RegTech tools 

can be used to monitor ESG disclosures, climate risks and 

green finance products by regulators on a real-time basis 

[68]. The future studies should examine the efficacy of 

digital reporting systems and automatic supervision on 

compliance and reduction of greenwashing. Studies should 

also address the role that RegTech can have in facilitating 

cross-border given the nature of sustainable finance 
markets. Another field of research is ethical AI-

governance. As FinTech tools continue to grow in power, 

ethical hazards are also increasing [69]. Future research 

should be done on how to introduce ethical principles in 

ESG algorithms and digital platforms. This includes 

fairness and accountability as well as data protection. 

Research should also be focused on who is to blame when 

AI systems come up with harmful or biased results. Strong 

governance frameworks are required to help guide ethical 

uses of technology in sustainable finance. Finally, more 

interdisciplinary research has to take place. Sustainable 
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finance is an intersection between finance, technology, 

environmental science, ethics and public policy. As well, 

future studies should consider the need to pull together the 

experts in these fields. Interdisciplinary approaches can be 

used to solve complex problems impossible to solve by a 

discipline. Such collaboration can lead to realistic models 

and better design of policies and better linkages between 

financial innovation and sustainability outcomes in the 
world. 

VI.  CONCLUSION 

This review outlined the disruption FinTech is having on 

sustainable finance. It focused on three key areas: ESG 

scoring and AI-based assessment of climate risks and green 

bonds, utilizing digital platforms. The findings show that 

digital technologies play an important role in improving 

data collection, analysis and transparency in sustainable 

finance markets. FinTech is important as this is useful to 
solve the credibility problems in ESG systems. Automated 

data platforms, AI models and blockchain tool for better 

speed, scale and monitoring. These tools have enabled 

easier and better investment decisions to be made as well 

as to increase access to information about sustainability. 

However, the review also shows technology is not all there 

is to it. Problems such as divergence of ESG scores, 

algorithmic bias and lack of clarity in standards exist to this 

day. FinTech may be able to provide support to sustainable 

finance but cannot substitute good governance and clear 

rules. 
This review contributes to academic literature since it 

provides an integrated view of FinTech applications in the 

ESG scoring, climate risk and green finance instruments. 

Unlike the many studies currently in existence, it integrates 

these areas and draws focus to their interaction in the same 

financial system. The review also provides a well-balanced 

judgment on the article both for advantages and 

disadvantages. With the gaps in the research and ethical 

issues, it gives a good way for future studies. 

The results also have policy as well as practical 

implications. This evidence can be used by regulators to 

develop improved standards and oversight mechanisms. 
Investors can have an improved idea of the limitation of 

digital ESG tools. Universities and FinTech companies can 

leverage these insights to promote responsible innovation. 

Overall, this review shows that FinTech is a powerful 

enabler for sustainable finance but its success is dependent 

on transparency, ethics and effective regulation. 
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