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Abstract 

Fintech is opening new doors to fund sustainability initiatives and enabling innovative 

mechanisms for investment. It enhances access to financial services through digital means, 

allowing individuals and SMEs to finance projects that contribute to social and environmental 

impact. These projects support the circular economy by utilising renewable energy, 

biodegradable materials, and promoting energy conservation. The 2030 Agenda for Sustainable 

Development urges all countries to act swiftly against poverty and inequality and to promote 

sustainable growth through rapid financing. Current investment trends undermine resilience 

and, over the long term, misalign with what is necessary for true sustainability. The COVID-

19 crisis has worsened many issues, demanding a rethink of financial systems to improve their 

resilience. Facilitating access to finance for savers and borrowers will help foster recovery, direct 

savings into productive investments, and strengthen defences against future shocks. Sustainable 

assets need appropriate levels of investment and insurance to ensure sufficient capital, yet they 

face market failures. The rise in ESG risk emphasises the importance of integrating sustainability 

into investment analysis. The pandemic has expanded the ESG investor base, with increasing 

interest in integrating environmental, social, and governance factors into offerings. Fintech 

solutions are emerging globally to address these challenges, optimise institutional strategies, 

improve investment planning, and enhance ESG assessment. Effectively applying fintech in 

sustainable development financing can support greener, more inclusive economies and accelerate 

the transition to a digital economy. 

Keywords: Fintech, Sustainability, ESG, Green Finance, Blockchain, Green Bonds, Carbon 

Trading. 

1. Introduction The global economic system is 

increasingly integrating supply chains 
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enriched by environmental, social and 

governance (ESG) concepts. These 

concepts aim to better distribute 

economic value across all components of 

society while ensuring a long-term 

supply of natural and human resources. 

Despite a higher perception of an 

impending climate crisis, only 28% of 

global capital expenditures are used to 

finance associated efforts, of which only 

12% actually progress toward net zero 

objectives. Fintech innovations enable 

financial management that supports 

sustainability by materially improving its 

performance and preventing 

greenwashing. Control of risks and 

assurance of compliance, crucial for 

support of sustainability finance by 

fintech, present challenges due to a 

rapidly changing landscape. Economic 

and social impacts extend across a 

spectrum from climate finance support to 

enhanced measurement of long-term 

creation of sustainability value (Bakkar 

Siddik et al., 2023). Such alternative 

viewpoints are far less prevalent in the 

economic literature than are established 

observations. 

Technological advancements underpin 

modern society and support the 

adaptations and transformations needed 

for strategy and decision-making. The 

digital finance space has received 

considerable attention in exemplification 

of the degree of adaptation now 

achievable. Recent investigations 

strongly suggest that technical 

innovations analogous to the fintech 

ecosystem can provide sustained 

financial management assistance for 

sustainability-linked activities—an 

aspect of financial management 

inherently attractive to human and 

physical capital suppliers. Well-known 

forms of funding (green bonds, 

sustainable loans, carbon trading 

systems) are more willingly sought. 

Accordingly, the necessary information 

concerning the availability of 

opportunities for the supply of capital 

and the acceptability of conditions across 

diverse provider preferences tends to 

diminish. Counter-targeting of risks and 

enforcement of compliance, requisite for 

sustainability finance, becomes equally 

broad-based over wider economic 

constituents. Assessment and 

measurement of both the actual long-

term value created and also the 

associated outcomes—crucial figures 

before consideration of any ESG-financial 

links to profitability—gain greater scope 

through parallel engagement of extensive 

funding options. 

2. The Conceptual Framework of 

Sustainability Financial Management 

Businesses have come to view 

sustainability as the driver of their long-

term success and competitive advantage. 

With rising world temperatures, it has 

become increasingly clear that there is a 

growing need for financing opportunities 

in green finance. Green and sustainability 

financing are on the rise. An increasing 
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number of private and institutional 

investors are becoming willing to fund 

green projects. 

Sustainability financial management 

consists of sustainability finance, ESG 

investment, and green investment in 

general. Sustainability finance refers to 

the use of financial investments to 

support sustainable development. The 

ESG investment assesses companies 

according to their financial results and 

the non-financial ESG metrics that benefit 

sustainability. The projects that are 

specifically meant for green resource 

management. Because of the growing 

acceptance of Fintech, it is important to 

investigate the framework of sustainable 

financial management and related 

analysis tools for further research on 

Fintech innovation in sustainability 

finance (Xu et al., 2024). 

2.1. Definitions and scope 

Financial management refers to planning 

and forecasting capital investments, 

deciding about resource allocations, 

managing the cash flow, undertaking 

fund valuation and procurement, 

assessing risk, internal control, etc., to 

enhance profitability. The call to be more 

sustainable means working towards a 

longer-term focus on value creation 

rather than just short-term profit, while 

also creating ESG. Sustainable financial 

management is making financial 

decisions that help the sustainability of 

the organisation. Institutions of the 

Green, social, and sustainability bonds 

finance assets with sustainable impact. 

Fintech innovation improves access to 

sustainability-related data. Moreover, 

they can help finance various activities 

such as the issuance of green bonds and 

the trading of carbon credits. There are 

more than 250 providers in the ESG rating 

and scoring market, and it is rapidly 

developing. Researchers around the 

world are now defining the several terms, 

metrics and frameworks at the 

intersection of finance and sustainability 

(Didenko, 2018) (Varga, 2017). 

2.2. Key sustainability metrics and 

reporting standards 

Financial institutions amass extensive 

data pertaining to Environmental, Social, 

and Governance (ESG) factors in order to 

evaluate the sustainability ratings of 

corporations. Institutional investors 

frequently compare the ESG ratings 

issued by individual banks against those 

provided by other financial entities. This 

comparative analysis involves 

calculating the average of these ratings to 

form a composite score, which serves as a 

foundation for further investigation. 

Ultimately, the resulting score usually 

exhibits only slight variations from the 

individual ratings assigned by the 

respective banks. Moreover, pertinent 

information that is instrumental in 

generating robust ESG assessments is 

often incomplete or accessible solely 

through a limited number of banks. For 

instance, critical data regarding battery 
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technology may be absent (Ould Daoud 

Ellili, 2022). Banks develop their 

evaluation models based on the available 

information, typically prioritising the 

selection of key variables that 

demonstrate the highest predictive 

validity and correlation with the final 

ESG rating assigned to each corporation. 

This approach aids banks in excluding 

extraneous factors that may not warrant 

consideration. 

3. Fintech Enablers in Sustainability 

Finance 

Fintech enablers in sustainability finance 

help to better facilitate green investments 

with the help of AI, data science, and 

digital solutions.  Their purpose is to 

assist with the shift to sustainable use of 

natural resources and barriers to green 

innovation in SMEs. Advances in Fintech 

make it easier to implement sustainable 

finance policies, circular economy 

practices, and green digital finance 

models. As indicated by research, due to 

different approaches, fintech is playing 

its part in providing solutions for 

sustainability like green financing, digital 

currencies and more. 

Digital platforms and peer-to-peer 

financing provide the basic infrastructure 

for sustainable finance. Such financial 

service models are increasingly 

important in sustainability finance; they 

address the challenges of asymmetric 

information and high search costs that 

both borrowers and lenders face. 

Blockchain technology enables the 

accounting and issuance of green assets 

in a decentralised manner. It facilitates 

lower unit transaction costs and wider 

resource allocation by allowing financing 

from several parties and establishing 

trust and credibility in the absence of a 

third-party verification body. 

Tokenisation of sustainable finance 

products and carbon credits on various 

blockchains, combined with robust multi-

signature smart contracts, is attracting 

blockchain fintech innovation. 

Artificial intelligence and data analytics 

for Environment, Social, and Governance 

(ESG) scoring mitigate the challenge 

posed to sustainable finance by the lack of 

qualified project data. Available datasets 

of corporate data and alternative datasets 

are growing rapidly, and a variety of 

artificial intelligence and data science 

techniques accelerate the analysis and 

scoring of ESG information. Automated 

platforms that rank and score ESG 

performance have emerged to reduce the 

enormous effort of collecting and 

aggregating information required to 

assess different candidates for green 

loans or green investments. (Xu et al., 

2024) 

3.1. Digital platforms and peer-to-peer 

financing 

Digital platforms facilitate fundraising 

and lending without intermediaries, 

while also significantly reducing 

transaction costs. At the same time, 
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transaction histories and humans’ social 

networks are taken into account to 

mitigate the risks of borrowers’ default. 

Peer-to-peer lending (P2P) platforms 

have enabled borrowing and lending 

directly between individuals, while the 

platforms themselves act merely as 

intermediaries, organisers, and 

managers. Direct lending between 

persons and enterprises, as well as 

crowdfunding for different purposes, 

have been added to the platforms’ 

framework. Both borrowers and 

investors have immediate access to the 

platforms, so it is much faster to obtain 

funds than through traditional financial 

institutions. The payment and credit 

rating systems are already established for 

individual borrowers, ensuring their 

capability of repayment capability. 

Therefore, actual funders know the 

degree of risk involved in the transaction 

(Clarke, 2019). Entrepreneurs can acquire 

packages amounting to tens of thousands 

of dollars on the global platform for the 

financing of start-ups without tedious 

operation and complicated paperwork; 

the amount of loan request ranges from 

500 to 75,000 USD (Tsai, 2019). 

3.2. Blockchain and tokenisation for 

green assets 

The depletion of natural resources, 

environmental pollution and biodiversity 

loss are on the rise despite substantial 

efforts aimed at sustainable development 

(Zhang et al., 2023). Poor risk 

management of waste disposal means 

disasters take place in the world quite 

often. It also contaminates the water 

bodies and soil, impacting the species. 

The use of blockchain technology enables 

the generation of qualitative risk 

indicators that can be trusted in the 

financial economy. Through such indices, 

sustainability principles can be greatly 

enhanced. Also, that sustainable 

development expertise is not widely 

accessible to many developing country 

SMEs and is highly concentrated. The 

length of the project term thus gets 

restricted. 

Expertise-driven initiatives, by contrast, 

provide comprehensive know-how, 

information, and financial support 

before, during, and after financing. They 

accelerate the entire project life cycle by 

reducing uncertainty, which encourages 

the involvement of green financing. 

Proposals based on expertise-driven 

technology cover diverse means, such as 

energy control, capital management, and 

equipment maintenance, thereby 

enabling wide application to help meet 

the sustainable development goals on 

both a broader and finer scale. 

Blockchain enhances equitable/neutral 

inclusion of expertise as an intermediary, 

preventing the concentration found in 

conventional financing platforms, for 

instance. Therefore, users can receive 

sustainable development solutions from 

anywhere for excess demand and supply. 

Integrating expertise as an intermediary 

increases accountability by verifying the 
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origin, authenticity, and sustainability 

credentials of products and services. 

Blockchain records transactions 

involving the provision of advice, 

funding, and the adoption of measures, 

obtaining a recognised history of the 

entire process. The immutable attribute of 

blockchain guarantees the integrity of the 

information above, thereby tackling 

green-washing—the declaration of 

misleading, doubtful sustainability. 

3.3. Artificial intelligence and data 

analytics for ESG scoring 

Artificial intelligence (AI) is rapidly 

becoming the technology of choice for 

processing environmental, social, and 

governance (ESG) data in OECD 

countries (Xu, 2024). Financial 

institutions are striving to deploy AI tools 

for scoring the ESG performance of firms 

by analysing extensive corporate 

datasets. Current practice and experience 

indicate that successfully identifying 

sound alternative data sources and 

building robust machine-learning models 

trained on such sources are fundamental 

for reliable AI-facilitated ESG-scoring 

solutions. 

Given ongoing ESG data standardisation 

and regulatory enhancements, there is 

considerable room for the creation of 

mid-market value propositions. 

Innovative firms can concentrate on 

specific sustainability financing needs, 

such as measuring biodiversity, social 

impact, and greenwashing, without the 

pressure of having fully-fledged ESG-

scoring solutions. In many OECD 

countries, NGOs and academia 

frequently publish alternative datasets on 

whether firms adhere to publicly 

announced ESG measures. Although AI 

insights from these datasets remain 

highly informative, they cannot yet be 

systematically integrated into formal 

scoring engines. 

3.4. Open banking and API ecosystems 

for sustainable finance 

Improvements when it comes to open 

banking create ecosystems of APIs, 

providing regulated access to consumer 

financial information, and new 

innovative digital financial services. The 

process refers to the process of promoting 

sustainable development (Xu et al., 2024). 

Open banking represents a significant 

change towards safe data sharing and 

commercial collaboration in the financial 

sector. It allows for greater access to 

payment accounts and the development 

of tailored and value-added financial 

services to meet a variety of consumer 

needs. APIs allow the secure transfer of 

financial data between banking 

institutions. Open banking also promotes 

better access to accounts through 

aggregate and third-party payment 

services, paving the way for the creation 

of many new financial service goods. 

Fintech applies next-gen AI technology to 

the banking sector.  Fintech innovations 

that are available today, including 

blockchain, Cloud computing, Artificial 
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Intelligence, big data, and open banking, 

can deliver solutions to facilitate green 

finance and achieve environmental goals. 

The EU member states recently 

introduced an open banking regime, 

which is used to make advancements in 

payment services and banking (Oliinyk & 

Echikson, 2018).FinTech revolution in 

mineral management: Exploring the 

nexus between technology adoption and 

sustainable resource utilisation in an 

Industry 4.0 context 

4. Financial Products and Services for 

Sustainability 

Fintech innovations harness the power of 

disruptive technologies such as artificial 

intelligence, blockchain, and digital 

platforms to address socio-

environmental issues. Collectively 

referred to as sustainability finance or 

sustainable finance, a spectrum of 

financial products and services—all of 

which finance, either directly or 

indirectly, projects with a positive impact 

on the planet—aims to promote 

environmental, social, and governance 

(ESG) sustainability and resilience at local 

to global levels. Certified green bonds, 

carbon credits, green loans, and ESG-

compliant lending are among the multi-

trillion-dollar sustainability finance 

market now facilitated or enabled by 

fintech. Fintech democratises access to a 

liquidity pool of over USD 270 trillion, 

which exceeds global GDP by a factor of 

three. Domestic and regional currency 

income in the Asia-Pacific region from 

sales alone possesses a potential green 

funding capacity estimated at USD 640 

billion—twice the required financing to 

meet net zero commitments—while 

technical assistance can lift unbanked 

income borrowers into cleaner credit 

pools worth USD 8.8 trillion. 

Emission allowances are traded actively 

in national and regional carbon markets. 

About 90% of the global trading volume 

occurs in the emissions trading system 

(ETS) under the European Union’s 

Emission Trading System (EU ETS), the 

world’s longest operational carbon 

market, where carbon permit prices more 

than quadrupled to above EUR 90 by 

early 2023. The expiry of related long-

term contracts earlier and new supply-

demand algorithms introduced in 

autumn 2022 are expected to lift the 

market into an enduring upward spiral. 

The voluntary carbon trading (VCT) 

market allows governments, companies, 

and individuals to take the initiative to 

achieve net zero by trading carbon credits 

that do not require preliminary emission 

caps. For example, at least 300 

blockchain-based carbon credit trading 

platforms or project developers can be 

identified (Xu et al., 2024). 

4.1. Green bonds and sustainable loans 

facilitated by fintech 

Fintech refers mainly to technology-

enabled financial innovations that 

develop, enhance or disrupt financial 

services and processes (Xu et al., 2024). 
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Fintech sustainability includes any tools, 

systems, platforms, solutions and 

financial products that are enabled by 

digital technology and that manage a 

financial asset as well as help solve 

sustainability issues or induce 

sustainability (Muganyi et al., 2021). 

Green finance, a kind of sustainable 

financing, is where most of the fintech 

activity is focused. Digital innovation is 

helping to create green bonds, 

sustainable loans, carbon trading and 

numerous other products. 

Green bonds as well as sustainable loans 

are essential tools for addressing climate 

change and speeding up the transition to 

a carbon-free future. From 2021 to mid-

2023, green bonds and sustainable loans 

saw commitments from global investors 

of over USD 1 trillion.  Green Bonds are 

debt instruments issued to finance 

exclusive projects with environmental 

benefits.  Sustainable loans are credit 

products for the same purpose, while 

aligned loans are less stringent 

arrangements for clients with distinct 

environmental performance targets. 

Through a positive market environment, 

fintech enables these investments by 

developing, marketing, and supporting 

innovative green financing products and 

enhancing green total-factor energy 

productivity. In addition, it further 

enhances the structuring, issuance and 

distribution of diversified green finance. 

4.2. Carbon trading platforms and 

voluntary market mechanisms 

Carbon trading platforms have emerged 

to facilitate access to voluntary carbon 

markets and enhance the traceability and 

trustworthiness of traded credits. 

Examples include direct purchase 

platforms, subscriptions, auction-based 

solutions, and digital wallets (Kotsialou 

et al., 2021). The sector is beginning to 

integrate digital tokens to prove 

ownership and avoid double-counting, 

based on blockchain technology. 

4.3. Sustainable investment funds and 

robo-advisors 

Empirical evidence suggests that fintech 

can advance sustainability finance, and 

sustainable investment funds for ESG-

conscious investors have emerged as one 

of the most promising products in this 

context. By 2021, the total monthly net 

inflow into the European sustainable 

funds market amounted to 

Fintech features provide aid down the 

investment value chain, both from the 

supply side and demand side. Artificial 

intelligence and data analytics can be 

used to assess companies by ESG and to 

promote sustainable investment funds. 

Investment support depends on accurate 

scoring on these metrics, as the scores are 

different across providers (E Strzelczyk, 

2018). According to Hakala (2019), AI and 

data analytics encourage funding in eco-

friendly start-ups while enhancing the 

availability, comparability, and 

transparency of their respective data. 

Robo-advisors automate the assistance of 
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retail clients with less money and 

promote investment via low entry points 

of around 100-500 euros. The quick 

emergence of new tools, like green bonds 

and impact-investment portfolios, shows 

that robotics and AI can manage assets 

entirely. 

4.4. ESG reporting automation and 

assurance tools 

As investments dry up, companies find 

themselves under pressure to attract 

investments, thereby making ESG 

reporting not just an ideal but a necessity. 

Corporate vehicles remain the most 

common use for carbon credits, but 

hybrid carbon credits, developed from 

industrial projects, have an active 

secondary market.  In order to ensure the 

integrity of scoring and auditing of 

credits, blockchain technology is being 

adopted at the governance and 

verification levels. New regulations have 

already been enacted or are being 

proposed, for example, in Singapore and 

Malaysia, that provide clear guidelines 

for the development and trading of these 

tokens. Companies participating in 

mergers and acquisitions are relying on 

data lakes to put independent prices on 

their net-zero aspirations. These data 

lakes monitor metrics relating to 

companies’ environmental, social and 

corporate governance (ESG) commitment 

during the mergers and acquisitions 

process. This will enable targeted buyers 

to act on credible transition plans rather 

than optimistic self-reports. ESG data 

ecosystems have emerged that allow 

third-party machine-readable access to 

firm-level information on sustainability 

and social commitment so FinTech 

companies can offer scoring services and 

indicators on corporate performance (Xu, 

2024). 

5. Risk Management and Compliance in 

Fintech for Sustainability 

Fintech services must increasingly aspire 

to sustainability criteria. However, 

implementation may be hindered by data 

quality, supervisory oversight, cyber 

risks, and more. Sustainability risk needs 

to be integrated into the financial risk 

management of financial institutions. The 

insufficient disclosure of sustainability 

data, a lack of clear frameworks for 

business model adjustment, and 

inconsistency in data providers’ use of 

external ESG ratings further complicate 

risk management (Xu et al., 2024). 

Fintechs have to manage climate and 

environmental risk without any 

mandatory requirements (Leong & Sung, 

2018). As the expectations tighten, the 

regulatory environment might transform 

quite quickly (Wan et al., 2023). Using 

data with sup-tech will help regulators 

monitor compliance more efficiently. 

Digital services have played an essential 

role in times of crisis. Nonetheless, third-

party reliance and platforms’ financial 

interests could create uncertainty. The 

COVID-19 pandemic caused many firms 

to improve digital remote work 
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functionality and service accessibility. 

Efforts to safeguard clients and eliminate 

commercial risk are gaining traction, 

along with pressure from regulating 

bodies. 

5.1. Data quality, bias, and model risk 

The rise of applications of artificial 

intelligence (AI) comes with the biases in 

the data that underpin the models (Wan 

et al., 2023). The pandemic accelerated the 

financial services digitalisation and 

necessitated the increased use of fintech. 

In the same vein, AI is slowly coming to 

be used by financial institutions since it is 

directed towards ML-led automation that 

enhances efficiency in core functions like 

data processing, analysis, visibility, etc. 

Therefore, the emergence of biases may 

harm the reputation of institutions. ML 

models have been useful in monitoring, 

reporting, and verification, which further 

broadened the size and type of voluntary 

carbon trades. Nonetheless, despite all 

these refinements, monitoring the 

ongoing integrity, reliability, and 

robustness of the resulting ML models is 

still a tough challenge for institutions.  

Fintech solutions augment efforts to 

monitor exposure through continual 

assessment of threat signals originating 

from ESG-related data sources. Such 

signals encompass third-party 

submissions, adverse media disclosures, 

issuer claims, share-price movements for 

listed firms, and environmental incidents. 

Nevertheless, the vast volume and six-

dimensional nature of the data propel the 

emergence of micro-models for 

behaviour extraction. Each micro-model 

ingests a minute fraction of the total data 

to isolate driving features; unmediated 

aggregation fails to satisfactorily grasp 

the global dynamics prevailing 

throughout the system. To complicate 

matters further, the nature of the signals 

varies across ESG dimensions, as does the 

subsequent link with strategic exposures. 

5.2. Regulatory frameworks and 

supervisory technology 

Firms are under increasing pressure to 

assess and disclose sustainability-related 

risks within their operations and supply 

chains. New regulations are being 

introduced mandating disclosures and 

reporting on sustainability and green 

finance metrics, as well as risk modelling. 

However, these requirements represent a 

significant burden for firms that lack 

appropriate technologies and long-

established data gathering processes (L. 

Currie et al., 2018). Supervisory 

Technologies (SupTech) that leverage big 

data analytics, artificial intelligence, 

machine learning, and blockchain 

technologies can be used to address such 

regulatory challenges (Didenko, 2018). 

SupTech assists regulatory authorities in 

the collection, processing, and analysis of 

financial and non-financial data, 

modelling and simulating potential risks, 

compliance checks, and identifying 

potential fraudsters in the finance 
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industry. Effective SupTech is, however, 

dependent on high-quality ESG data 

inputs. Moreover, after the FinTech firms 

pass through the experimental Open API 

Stage, regulators are limited to the role of 

ensuring compliance with existing 

regulations already in place, opening up 

the door for potential greenwashing 

practices and crimes. 

Non-Governmental Organisations 

(NGOs), clientele, and investment firms 

lacking direct influence over the FinTech 

ecosystem usually turn to available 

second-party Services for SupTech 

analysis of FinTech to gain insights on 

sustainability strategy implementation 

by firms directly involved in FinTech 

partnering to access the data they need to 

supervise the FinTech firms and Finance 

FinTech development. E.g., High-Tech 

Clients, Green Funding Prioritisation, 

Climate Change Patrol, ESG-Mind 

Decision on Digital Transformation 

Strategy, etc. Green and Digital NGOs, 

Civil Organisations collect Non-SupTech 

data first to act as the basis on which 

Externally-Available, Self-developed 

Indirect SupTech Service can be 

provided. 

5.3. Cybersecurity, privacy, and 

operational resilience 

Cybersecurity is one of the biggest 

challenges facing the Fintech industry 

today. As the FinTech sector has changed 

the way financial services are delivered, it 

creates attack surfaces that differ from 

traditional banking systems. These attack 

surfaces are exploited by threat actors to 

compromise the services of FinTech 

companies. The digital transformation 

has allowed for the proliferation of 

innovative, user-friendly, and cost-

effective financial services, and by having 

FinTech companies invest significantly in 

their services, customers are also 

benefiting from their offerings, and banks 

leverage FinTech solutions as strategic 

partners to enhance existing services. 

FinTech has also converted traditional 

banking systems to core banking, 

allowing operations to be digitised. 

Digital technologies have embraced 

financial services, and the pandemic 

intensified the race. The industry grew 

with dozens to thousands of service 

providers offering payment wallets, 

loans, planned savings, and investments. 

Cyber criminals have switched their 

focus and resources to FinTech, utilising 

sophisticated attack models and patterns 

(Javaheri et al., 2023). 

6. Economic and Social Impacts of 

Fintech-driven Sustainability Finance 

Fintech-enhanced sustainability finance 

positively affects businesses and 

communities by improving access to 

financing, enhancing market liquidity for 

sustainable projects, and enabling better 

consideration of long-term value 

creation. 

Through fintech adoption, organisations 

can access capital to deploy sustainable 
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solutions. Many projects are possible 

thanks to peer-to-peer lending platforms 

and crowdfunding, like renewable 

energy production, energy-saving 

devices, green supply chain, waste 

reduction, as well as corporate social 

responsibility (Bakkar Siddik et al., 2023). 

Fintech-enabled, sustainable financing is 

especially valuable for small and medium 

enterprises (SMEs) that struggle to obtain 

conventional green financing (Xu et al., 

2024). A platform that connects funders 

and businesses directly increases 

competition between providers of capital; 

this lowers the costs of financing and 

makes it easier for sustainable initiatives 

to become viable. Assistance to SMEs is 

significant since they help in gross 

domestic product and job creation. 

Improvements in fintech contribute to 

liquidity, price discoverability, and 

trading volume in sustainable asset 

markets like carbon and green finance. 

Carbon emissions permit trading on 

fintech platforms reduces the risk of price 

collapse of green projects and hence 

promotes low-carbon projects. 

Businesses can earn money by accessing 

the carbon market and meet their ESG 

targets as well. 

6.1. Access to capital for small and 

medium enterprises 

Financing is essential for small and 

medium enterprises (SMEs) because it 

helps SMEs in carrying out innovation 

activities.  Regrettably, money can 

prevent innovation, particularly when 

owners or managers lack financial 

knowledge. There is a need to identify 

mechanisms for unlocking access to 

finance and enhancing financial literacy 

within SMEs in order to enable their 

growth and innovation (Tang, 2022). 

6.2. Market liquidity and price discovery 

for green assets 

The emergence of digital financing 

platforms can create market liquidity for 

green assets, which constitutes the key 

mechanism through which fintech can 

help price discovery for sustainable 

financial products. Secondary asset 

markets for a wide variety of asset-

backed products are an important 

element of the capital-raising process for, 

for example, private equity, directly 

eliciting new financing into proposed 

projects (Teresa Bosch Badia et al., 2018). 

Market liquidity formation via the 

establishment of secondary markets for 

financing remains one of the principal 

financial innovations accomplished to 

date by the fintech marketplace. Also 

referred to in the literature as a “direct 

finance” marketplace, the P2P business 

model connects willing investors to 

financing requests on a variety of 

unregulated platforms, usually requiring 

a commission or fee (Le et al., 2021). Most 

of these new, direct-financing platforms 

operate on local, national, or regional 

bases, by-passing regulatory scrutiny, 

while premiums, terms, and conditions 

for marketplace access often vary widely. 
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Such platforms, for instance, exist in the 

USA, Canada, Australia, and various EU 

countries. 

6.3. Measuring long-term value creation 

and sustainability outcomes 

Sustainable development and longevity 

of organisations in climate and 

environmental matters include financial 

aspects. Investments in sustainability 

activities must generate monetary returns 

in the medium to long term to justify 

spending. The current way of looking at 

extended value creation is on very short 

time horizons and totally backwards to 

solutions to humanity’s progressive 

degradation, instead of looking ahead, 

fixing the past and generating longevity 

and usability. Financial management and 

decision-making do not take sustainable 

investments into consideration due to a 

variety of financial obstacles. To fix this, 

global funding and impact shortfalls, 

companies that aspire to create genuinely 

sustainable solutions require substantial 

guidance and assistance in overcoming 

obstacles. The addressable gains and 

barriers for the available financing means 

by sustainability benchmarking provide a 

perspective on how large the potential 

growth in venture capital funding and 

efforts would increase if only 1/400th or 

0.25% of the total venture capital 

resources applied fintech design and 

techniques to avoid misleading analysis 

by greenwashing. Organisations take a 

short-term view, when it is mandatory to 

look out further, sustainability is 

extended value creation over longer 

periods and time gates are there. Looking 

at the comparison among equities, fixed 

income, property, commodities, VC and 

PE funding has more relevance. It is 

struggled to assess investment 

opportunities based on normal hazards, 

therefore much is overlooked as 

opportunity cost. Efforts made and 

advancement of fintech methods and 

design systems give feasible means to 

calculate both financing requirements 

clearly, position, coefficient of 

sustainability/sustain and even a chronic 

bad asset class. Long-term measurements 

generate credit checks as sustainability 

avoidance analyses on publicly or 

privately rated loans and the general 

accessibility in sustainable-focused 

funding and efforts. Portion of Cookies is 

too dangerous for a would-be funder to 

validate in a stage of bad investing 

grounds, indefinite and relevant tenure, 

and continuous length of time, then 

guarantees the absence of credit. 

Sustainability Output and Generation 

Waste encompasses external effects not 

reversible backwards; it is still a long-

term oriented achievement, in contrast to 

longevity embodied, which refers to 

stamina, durability and oldness that are 

also realisation, accomplishment and 

achievement on the road, but destination 

statement nothing further. 

7. Challenges, Barriers, and Ethical 

Considerations 
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Fintech innovations in sustainability 

finance are an area of rapid growth that 

increasingly requires challenges to be 

addressed and risks to be mitigated.  

There’s no standardisation around ESG 

data, and reporting information 

according to various frameworks 

complicates matters. Fintech tools are not 

being adopted by SMEs and low-income 

households primarily due to high costs, 

data privacy issues, and digital illiteracy. 

If strong regulations are not put in place, 

reliance on automated scoring models 

creates various ethical issues, including 

bias and discrimination. Novel tech, 

developing regulatory frameworks, and 

more may emerge as additional blockers, 

particularly in developing countries. 

Sustainability finance driven by fintech 

poses ethical challenges regarding 

systemic risk, exclusion, and equity. 

Disruptive innovations may 

unintentionally damage strong financial 

systems, and the uncontrolled expansion 

of peer-to-peer financing brings systemic 

risk. Challenges in various regions are 

worsened due to cybersecurity threats 

and fake digital identities. Depending on 

how they are deployed, fintech 

innovations can either bridge or widen 

the digital divide. The growth of green 

bonds and impact-investing products has 

led to the emergence of greenwashing. 

Enhanced transparency and 

accountability must happen for fintech 

products in this space. 

Fintech has catalysed sustainability 

finance but has not fully resolved critical 

challenges. Various initiatives are 

underway to advance the sustainable 

finance agenda through public-private 

collaboration. Initiatives that promote 

interoperability and voluntary standards 

aid companies in complying with 

multiple frameworks, while those 

focusing on transparency and 

accountability encourage responsible 

practices among new market participants 

(Didenko, 2018). 

7.1. Standardisation and comparability 

of ESG data 

The need for standardised and 

comparable environmental, social, and 

governance (ESG) data is widely 

acknowledged. While the increasing 

quantity of available datasets offers 

advantages, variations in the information 

being provided present significant 

disadvantages. Difficulties arise for 

analysts, investors, and other 

stakeholders who attempt to assess 

sustainability on the basis of metrics that 

are interpreted differently by diverse 

data producers and ESG rating agencies 

(Dimmelmeier, 2023). Indeed, divergent 

ratings and evaluations attributed by 

different agencies frequently give rise to 

confusion regarding investment 

decisions or stakeholder impact 

(Quatrini, 2021). Such discrepancies may 

stem from the methodological 

approaches employed and the social, 

academic, and expert origins of early ESG 
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information. Consequently, pre-

investment estimates of sustainability or 

merely of ESG metrics, subsequently 

translated into perceived valuations or 

investment suitability, are increasingly 

questioned, thereby intensifying demand 

for transparent and reliable 

benchmarking. 

Developing a harmonised and consistent 

measurement and valuation system 

designed for sustainability poses a major 

challenge. To evaluate an investment or a 

firm’s sustainability comprehensively 

requires a process that takes place over 

time. The limited availability of real-time 

market data limits the possibility of 

urgent decision-making and solution-

finding in financing. Moreover, even if 

the focus is solely on the subsidiary 

measurement and rating questions as per 

predefined scope and objectives, the 

notion of sustainability is very 

complicated and multidimensional. This 

is due to the notions of differential 

investment horizon and orb, and 

modelling of sustainability metrics across 

discrete horizons, i.e. social, 

environmental, governance, protocol, 

etc., is very difficult to analyse. 

7.2. Inclusivity and digital divide 

In the past, socio-economic exclusions 

have been done at various levels through 

digital infrastructures. The first places 

where telecommunication services used 

to be available were urban spaces. The 

movement of bank branches from urban 

to suburban locations in the banking 

sector perpetuates the widening 

exclusion gradient in the banking sector 

(Asongu & Nwachukwu, 2018). 

Nevertheless, rural–rural-urban divide 

and low–high income disparities in 

access to traditional banks remain. 

Asongu and Nwachukwu (2017) observe 

that some low-income earners have 

overcome several hurdles to financial 

empowerment through the Internet. 

Example informal finance services are 

still the lifeblood in many developing 

countries. Upon analysis, it appears that 

remittances provide about half of the 

total flows. Lower-income economies 

depend heavily on such flows to finance 

their development as they alleviate 

poverty through increasing financial 

resources to microenterprises for job 

creation and the education of youth. 

The finance–inequality relationship 

constitutes the most pressing barrier to 

accessing this form of alternative 

financing, which is not yet sufficiently 

addressed, especially regarding fintech 

solutions. Efforts to reach unbanked 

sections of the population remain a 

relevant issue in the discourse regarding 

technological change and financial 

markets. Unsophisticated technologies 

that can facilitate financial inclusion of 

low-income households include informal 

finance, microfinance, crowdfunding, 

microinsurance, Islamic banking, digital 

payments, remittances and decentralised 

finance. 
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7.3. Greenwashing risks and 

transparency requirements 

The above work presents insights about 

the ongoing financial and 

macroeconomic reconfiguration descent 

of Information, modifies the faster and 

more efficient generation of information 

supplements for consistent continuity of 

the already existing world archives. 

Economic and macroeconomic times 

have changed information and data 

patterns, where economic and 

macroeconomic data flows rapidly from 

one place to another directly through 

faster media channels. Investment in 

architecture and high-technology 

material for a low-technology market 

base appears unnecessary, scientific 

alteration of structure and pattern has 

limitations, and stores are considered 

only for preservative purposes to alter 

and reshape the outlook and trend 

pattern. The economic paradigm imply 

the consequences and intended 

reconfiguration promotes recognition to 

prevent contamination and regulation 

pertaining for flow lessen contamination 

and noise-interference from unwanted 

situation surrounding, the 

macroeconomic organization focuses on 

the particular area emphasized to 

harmonise and smooth out undesirable 

obstacles remain within the serene 

consciousness, Nature Law of a particular 

site selected to focuses upon directly 

proportional as for a particular site 

selected to analyze finds upon mistakenly 

alternative, data alteration is relatively 

road-map for verification derives from 

indicators formula proves temporary 

structures, Rest assured and proceed 

comfortably through the alteration and 

re-exercise modification. 

8. Policy Implications and Future 

Outlook 

Technological financial innovations offer 

new financial sustainability 

opportunities for future development. 

They can also strengthen geographies 

and values that can slow climate 

progress. It has been shown through 

evidence that the economic, social, and 

environmental systems depend on one 

another (Bakkar Siddik et al. 2023). It is 

necessary to have coordinated responses. 

Evidence and trends indicate that the 

future development of sustainable 

finance will see fintech enablers grow and 

continue improving existing products 

(Xu et al., 2024). Digital platforms and 

open banking stipulations remain 

paramount for the access and support of 

SMEs. Artificial Intelligence and data 

analytics tools will boost financial 

information availability. There could be 

more regulations. We will see a 

proliferation of technologies like the 

metaverse and quantum computing. 

Policy instruments can support and 

accelerate fintech-enabled sustainability 

finance. Supervisory technology and 

RegTech tools promote transparency and 

ensure accountability, providing 
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institutions and clients with real-time 

financial and environmental information. 

Open banking provides complete 

oversight of all flows and transactions 

across all sources, facilitating data 

exchanges or flows, and providing real-

time information. Guidelines can be 

provided regarding open data and data 

accessibility. Stack exchange projects 

enable wide practices observation, data 

availability generates innovations, and 

these practices can help develop 

regulations. Additional working papers 

and retrospective attention provide 

additional context. Special attention to 

the relationship between informal 

delivery and associated variables, such as 

the digital divide. These coexistence or 

parallel relationships require a proper 

frame to support cooperation. 

Fintech innovations in sustainability 

finance remain popular and high-impact 

research topics. Research gaps exist on 

how corporate governance and human 

capital influence fintech development. 

Methodological considerations remain on 

how to fit surveys into such contexts. A 

relaxation of the distinction between 

Fintech and sustainability may help 

structure a more accessible and yet 

complementary overview of these 

innovations. Inclusion of a review of de-

banking to better articulate the 

relationship between ESG initiatives and 

informal delivery, dependability and 

resilience remain valuable aspects of data 

ownership and privacy. 

8.1. Policy instruments to accelerate 

fintech-enabled sustainability finance 

Fintech is crucial for promoting 

sustainability finance through policy 

instruments supporting its integration in 

finance for environmental and social 

objectives.  The efficiency of green 

resource utilisation and the consumption 

of renewable energy is to increase 

through fintech innovations. The major 

challenges in the financial technology 

framework are the hurdles to green 

innovation, regulating fintech for 

responsible behaviour, and using 

artificial intelligence for better decision-

making. The circular economy practices 

and Islamic green financing find further 

opportunities in Fintech. To meet the 

challenge, effective policies are needed to 

leverage the fintech potential for 

advancing sustainability finance (Xu et 

al., 2024). 

8.2. Emerging technologies and 

anticipated trends 

Fintech with emerging technologies has 

been a key enabler in the low-carbon 

transition, which is aligned with the 

Sustainable Development Goals (SDGs) 

and the goal under the Paris Agreement 

of limiting global warming to well below 

2 degrees Celsius (Xu et al. 2024). Since 

2021, such technologies as artificial 

intelligence (AI) and blockchain have 

been more relied upon to promote 

sustainable development by improving 

energy efficiency, circular economy and 
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clean financing (Ould Daoud Ellili, 2022). 

As green, sustainable and climate-

resilient economic recovery gathers 

steam, public and private financing 

opportunities for realising SDGs have 

gained acceleration. Furthermore, fintech 

allows the implementation of financial 

inclusion regulations from a distance, 

while supporting the SDGs – an agenda 

that has grown because of COVID-19. 

Despite the pandemic, regulatory 

barriers to fintech adoption remain. 

Hence, responsible and ethical 

innovation that remains a need is digital 

identification, according to the expert. 

Firms such as micro, small, and medium-

sized enterprises (MSMEs), which 

account for about 60% of GDP, 70% of 

employment, and 80% of net job creation, 

are greatly affected by the disruption of 

supply chains, market shocks, and high 

operating and compliance costs. To 

finance COVID-19 recovery and drive 

growth towards the SDGs, the 

Sustainable Finance for MSME 

Programme targets the financing needs of 

underserved market segments in 

MSMEs. With strong involvement of the 

fintech sector worldwide in economic 

recovery, further research is needed to 

evaluate how fintech adoption for 

MSMEs affects business activity and 

whether it promotes the SDGs and green 

financing. 

Selected technologies are associated with 

a low-carbon transition, such as FinTech, 

which influences targeted accumulative 

research has not been conducted on the 

interplay between fintech adoption, low-

carbon transitions, and their effects on 

society and the economy. The common 

objective of achieving low-carbon 

transitions by adopting innovative 

technologies is mainly discussed in the 

context of Industry 4.0, whereby the 

combination of new infrastructures and 

automation technologies optimises 

performance. The ESG funding gap is 

substantial for MSMEs, and fintech plays 

a key role in the financial inclusion of 

firms such as unserved start-ups; tackling 

relevant barriers for MSMEs linked to the 

financing gap and fintech is urgent. 

Sustainable development by promoting 

circular economies and improving green 

financing. FinTech encompasses 

technology-enabled financial solutions 

and services, with economic, finance, and 

health sub-areas that examine the 

association across firms. Start-ups adapt 

quickly to market needs, and blockchain 

adoption for MSMEs requires extensions 

to the associated technology architectural 

framework. 

8.3. Research gaps and methodological 

considerations 

Making Finance Fun – an online, Open 

Educational Resource (OER) funded 

through a £100,000 grant from the 

University’s Transforming Teaching 

Award Scheme, is a collaborative project 

spearheaded by the University of South 

Wales (USW). The OER, developed and 
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produced collaboratively by academics, 

researchers, and learning technologists 

from across the University and 

supplemented with significant 

contributions from Guest Lecturers, is 

structured around four themes, each 

combining a series of videos and quizzes 

that address several specific questions. 

The project was initiated by identifying a 

challenge that 1st Year Accounting & 

Finance students at USW face when 

making the transition from A-Levels / 

BTEC and School to higher education. 

Students expressed a desire at the start of 

their studies for a better understanding of 

the UK financial system before 

commencing their degree-based studies 

in finance-related disciplines. In response 

to this challenge, five existing learning 

resources provided by the Finance Team 

from the Business School at USW were 

reviewed. The review identified the 

importance of social capital, social norms, 

and social relationships on financial 

decisions, and the project team decided to 

further develop and embed this sense of 

financial awareness into the curriculum 

for 1st Year students at USW. As part of 

the USW Financial Literacy Project, 

research with 1st Year mentors revealed a 

demand from students for greater 

financial awareness and the team 

identified an opportunity to create an 

OER addressing finance literacy topics 

before the start of the academic year. 

The demand for a greater awareness of 

financial literacy was echoed by a report 

compiled by the Office for National 

Statistics (Ould Daoud Ellili, 2022) stating 

that financial literacy among UK 

households remains low; that self-

reported levels of being financially 

literate are high and that 27% of UK 

adults do not know what the term 

“interest” means. The OER was designed 

to develop awareness of concepts such as 

interest rates and the difference between 

saving and investing in a more 

challenging way before students begin 

studying their course. 

Financial literacy correlates significantly 

with income. An applicant’s degree 

subject influences the income expected 

upon completion of the degree and wider 

curricular help or broader context, 

therefore, correlating to lifelong earnings, 

student debt levels, and wider financial 

literacy. To help raise awareness of the 

financial context surrounding university 

degree choices, the USW Finance Team 

linked with the UK-based Think Money 

Group and introduced “Making Finance 

Fun” OER as a potential solution to 

enhance students’ awareness and/or 

understanding of finance and associated 

neighbourhood topics. 

9. Conclusion 

The alterations prompted by the COVID-

19 pandemic have significantly propelled 

the global sustainability agenda forward. 

The pandemic highlighted the imperative 

for impact investing. Furthermore, 

governmental assistance and the 
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acceleration of digitalisation have 

transformed the flow of financing and the 

measurement of impact to 

unprecedented levels. The G20 

acknowledges the role of financial 

technology in addressing the urgent 

requirements for financing and in 

establishing "scalable infrastructure to 

confront climate change and to facilitate a 

fair transition towards a more sustainable 

economy" (Bakkar Siddik et al., 2023). 

Fintech thus has the potential to increase 

access to and reduce the cost of 

sustainability finance, particularly in 

emerging markets. All these applications 

contribute to the financing, investment, 

and risk related to sustainability, for 

which the term “sustainability finance” 

has emerged (Ould Daoud Ellili, 2022). 

Fintech can enable and improve the 

availability, access, affordability, and 

transparency of financial products and 

services linked to the environmental, 

social, and governance (ESG) objectives 

of sustainability. 

Fintech can accelerate the provision of 

data on sustainability for decision-

making and improve monitoring of the 

use of proceeds, performance, and 

impact, enhancing accountability and 

governance of financial transactions. It 

can also increase the supply of trainable 

datasets, support model development, 

and boost deployment. Furthermore, 

fintech can enable, enlarge, and deepen 

liquidity for green financial products in 

secondary markets and enhance the 

identification of sustainable activity, 

thereby growing the circular economy. 
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