
Copyright (c) 2025 Author(s)  
This work is licensed under a Creative Commons Attribution 4.0 International License. 

Journal of Excellence in Management Sciences (2025) 4(1): 18–33 

ISSN (E): 2755-3787  

Advancing Green Finance through FinTech Innovations: A 

Conceptual Insight into Opportunities and Challenges 

Zohaib Naeem Babar1 

Wan Wu2 

How to cite this article: 

Babar, N. Z., & Wu, Wan. (2025). Advancing green finance through fintech innovations: A 

conceptual insight into opportunities and challenges. Journal of Excellence in Management 

Sciences, 4(1), 18–33. 

Received: 8 January 2025 / Accepted: 2 March 2025 / Published online: 29 March 2025 

Abstract 

The broader aim of this study is to investigate how FinTech innovations can transform the 

green finance landscape by enhancing its efficiency, transparency, and accessibility to local 

communities, thereby promoting environmental sustainability and mitigating climate 

change. Using a systematic review of the literature and a content analysis method, this 

research examines peer-reviewed articles, industry reports, and regulatory papers published 

between 2014 and 2024, aiming to characterize developments in Environmental, Social, 

and Governance (ESG) factors, market barriers, structuring, distribution, regulatory 

frameworks, and stakeholder ramifications. Our main findings show that FinTech tools, 

such as blockchain technology, smart contracts, and digital platform ecosystems, enable 

significant advancements in the accuracy and coverage of ESG-authenticated information 

reporting and compliance, as well as capital liquidity, standardization issues, and the 

transformational structuring and distribution of green finance instruments. However, as 

research on this topic continues, unmet needs remain, including regulatory gaps, the risk 

of greenwashing, and the absence of a global standard. It concludes that FinTech’s 

incorporation into green finance is an opportunity to promote sustainable finance. The 

strategic recommendations include creating harmonized global standards, promoting 

regulatory innovation, enabling cross-sector partnerships, and investing in education. 

These not only facilitate the understanding of specific applications but also serve as a 

foundation for future research on social and environmental impact studies of FinTech 

projects in the green finance domain. It entails both a specific matter, namely the impacts 

of financial technologies on the green finance market, and general insights into the 

integration of (particularly empirical) studies in finance on FinTech. 

Keywords: Green Finance, Financial Technology, FinTech, Sustainable Finance, 

Environmental, Social, Governance (ESG) 
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1.1 Connecting Finance and Sustainability: The Rise of Green Finance 

The rising global demand for Climate action and its sustainability goals has led to the emergence 

of Green Finance, a financial model that connects environmental concerns to investment and the 

financial decision-making process (Kharb et al., 2024; Zhao et al., 2024). Green Finance 

incorporates financial instruments such as sustainable loans and investments, carbon trading 

markets, and mutually profitable impact investing (Johri & Singh, 2024; Wu et al., 2024). These 

financial instruments fund projects that promote environmental sustainability. Green Finance plays 

a crucial role in mitigating climate change and facilitating the transition to a low-carbon economy 

by providing funds for renewable energy resources, reducing pollution, and promoting climate 

resilience (Kharb et al., 2024; Versal & Sholoiko, 2022). Due to the growing awareness raised by 

international policies, such as the Paris Agreement on Climate Change, the United Nations 

Sustainable Development Goals, and the European Union's Green Deal, Green Finance has gained 

significant traction over the past 20 years. Businesses and Investors are urged by the Government 

and Financial institutions to integrate sustainable policies in their business dealings and 

environmental goals (Chen & Zhao, 2021). 

However, Green Finance must overcome many challenges if it is to be implemented globally. The 

foremost challenge it faces is the lack of standard policies and procedures that financial markets 

can use to assess and categorize green funds (Wang et al., 2022). There is also another fraudulent 

scheme to be aware of, known as “greenwashing,” where certain financial products or businesses 

are labeled as “green” when they do not deliver any environmental benefits, deceiving investors 

and harming the market’s integrity (Wang et al., 2025). Additionally, such ESG-based projects are 

costly, and it is particularly challenging for businesses in emerging markets to participate in Green 

Finance (Teichmann et al., 2023). Lastly, some developing countries lack access and the know-

how to obtain funding for green projects, which excludes small businesses from participating in 

such projects, and this, in turn, widens the financial gap for taking on environmental enterprises 

(Park, 2018). 

A pioneering initiative, known as Financial Technology (FinTech), has been developed to address 

these challenges, offering creative solutions that prioritize accessibility, efficiency, and 

transparency in Green Finance (Bayram et al., 2022; Liu et al., 2022). FinTech has developed 

instruments such as digital lending platforms, big data analytics, artificial intelligence, and 

blockchain, which help synchronize investment procedures and increase transparency in Green 

Finance (Bayram et al., 2022; Udeagha & Muchapondwa, 2023). For example, Blockchain 

Technology tracks and verifies investments provided to green initiatives in real-time settings, 

thereby blocking fraud such as greenwashing and ensuring that sustainability claims are backed 

by evidence (Chen & Zhao, 2021). In a similar vein, Environmental Impact assessment instruments 

powered by AI offer insights into climate risks, energy competence, and business sustainability, 

all of which are informed by data derived from financial markets, aiding investors in making 

informed choices (Adewusi et al., 2024). Green Finance is further enhanced by Big Data analytics 

and smart contracts, ensuring that funds are directed towards projects with tangible environmental 

benefits, refining ESG reporting, and automating compliance procedures (Addy et al., 2024; Wang 

& Taghizadeh-Hesary, 2023). Lastly, Green Finance is more accessible through digital platforms, 

including crowdfunding, digital tokens for green investments, and peer-to-peer lending. 

FinTech innovations have been successfully integrated into Green Finance by several countries 

(Muganyi et al., 2021; Udeagha & Muchapondwa, 2023). For example, China has integrated 

digital finance into its green initiatives-based development strategies, utilizing AI-driven green 

credit assessments and asset tracking systems based on blockchain to improve the regulation and 

transparency of investments (Lyu, 2021). On the other hand, the European Union incorporates 

FinTech into its regulatory agendas to enhance ESG disclosures and implement applicable 

financial practices, thereby aligning green investments with climate goals (Schumacher, 2020). 
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These international examples highlight FinTech's catalytic function. 

However, due to the constantly evolving financial markets, regulation and maintaining compliance 

with such markets is a constant concern and struggle for financial supervisors to keep up with the 

pace (Ajayi-Nifise et al., 2024; Yan et al., 2022). Additionally, there are concerns about data 

security and privacy, particularly when exchanging communications and financial data in a 

complex environment. Additionally, there is the accessibility divide between developed and 

developing countries, which hinders the development of countries that desire such changes 

(Oladipo et al., 2024; Park, 2018). We need a globally synchronized regulatory agenda, 

collaboration between technical and financial institutions, and unceasing investment in digital 

setups to address this. 

This study examines the impact of FinTech on Green finance, highlighting how technological 

advancements are transforming financial institutions. It especially focuses on the role of FinTech 

and how it handles issues such as regulations, accessibility, and transparency in Green Finance. It 

also scrutinizes the effect of big data, AI, and blockchain on financial practices and assesses 

international case studies of FinTech being applied in Green Finance projects. 

In summary, Green Finance has become a keystone of channeling investments into projects that 

are harmful to the climate and improve the ecosystem. However, several challenges must be 

considered, including inaccessibility, compliance costs, regulations, and greenwashing. FinTech 

offers a promising solution to these issues. As financial markets embrace digital solutions, Fintech 

is set to play a pivotal role in shaping sustainable financial markets. 

The key objectives of this research are: 

1. To investigate how FinTech can address key challenges in Green Finance, such as 

regulatory inconsistencies, greenwashing, and accessibility issues. 

2. To explore the effects of FinTech solutions on sustainable finance practices, such as 

blockchain, AI, and big data analytics. 

3. To assess the effectiveness of global FinTech-driven Green Finance projects in scaling 

sustainable investments. 

2 Methodology 

Using a systematic literature review and content analysis, this study examines how FinTech has 

the potential to transform the green finance sector in terms of ESG advancements, market barriers, 

structuring, distribution, regulatory frameworks, and stakeholder implications (Kwong et al., 2023; 

Raman et al., 2025). 

2.1 Data Sources 

Data Sources: The basis for this research consists of reviews and meta-analyses from peer-

reviewed journals, white papers for various industry segments, and regulatory documentation. 

Extensive searches were conducted on key databases, including Web of Science, Scopus, and 

Google Scholar (along with financial and environmental databases such as the Environmental 

Finance Database and the Sustainable Finance Database) to identify relevant literature. 

2.2 Search Strategy 

A search strategy was developed using keywords and Boolean operators (Foo et al., 2021; Shaffril 

et al., 2021). Search terms were “FinTech AND green finance,” “sustainable finance AND 

technology,” “ESG considerations AND FinTech,” “market barriers AND green finance,” “digital 

finance AND sustainability,” and “regulatory frameworks AND sustainable finance.” The search 

focused on documents published in English from 2014 to 2024, limiting the paper to the most 

recent developments in this field. 
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2.3 Inclusion and Exclusion Criteria for Relevant Literature 

A systematic search was designed to identify relevant literature for this study, considering the 

broad scope and rapid evolution of the topic (Hamel et al., 2021). The study focuses on a specific 

timeframe from 2014 to 2024 to ensure the data's relevance and reflects the latest advancements 

in FinTech and green finance. The inclusion criteria emphasize peer-reviewed literature that 

addresses the interaction between FinTech and the green finance market, particularly its role in 

facilitating sustainable investment (Zhou et al., 2024). Additionally, studies on the application of 

digital technology to the Environmental, Social, and Governance (ESG) domain, including 

blockchain, AI, and big data for sustainable finance, are considered relevant (Ajayi-Nifise et al., 

2024; Dorfleitner & Braun, 2019; He et al., 2020). Furthermore, the review includes analyses of 

the challenges hindering the development of the green finance market, such as regulatory gaps, 

data transparency issues, and investor risks. Research evaluating regulatory frameworks for 

sustainable finance, which examines policies and governance mechanisms affecting the FinTech-

green finance nexus, is also included (Almaqtari et al., 2025). Another important criterion is 

literature that explores the stakeholder impacts of FinTech-driven green finance, considering the 

roles of financial institutions, governments, and technology providers (Wang & Wang, 2023). This 

selection provides a comprehensive view of the current research discussions surrounding 

FinTech’s role in driving sustainable finance and shaping the green finance ecosystem. 

To maintain academic accuracy and ensure a focused study, the exclusion criteria remove non-

peer-reviewed publications, including blogs, opinion pieces, industry white papers, and non-

academic reports that lack empirical validation. Studies published before 2014 are also excluded 

to ensure that only research reflecting recent technological advancements and policy developments 

is considered (Kharb et al., 2024; Versal & Sholoiko, 2022). Articles that do not explicitly link 

FinTech and sustainable finance are excluded, as the study focuses on analyzing their intersection 

rather than broader financial or environmental discussions. Non-English publications are excluded 

to ensure accessibility and consistency in analysis across selected research. Finally, duplicate 

studies with overlapping findings are filtered out, with priority given to research that offers novel 

insights or comprehensive analysis. These criteria ensure that the review remains methodologically 

sound, relevant, and contributes meaningfully to understanding how FinTech innovations enhance 

green finance and the broader sustainable finance ecosystem. 

2.4 Selection Criteria 

The screening of the articles was accomplished in two steps. First, a title and abstract-based 

screening to find potentially relevant articles, and second, a full-text screening to determine if the 

articles were relevant to the aim and objectives of the study (Li et al., 2024). Second, the selected 

papers were evaluated based on the depth of coverage of the impact of Fintech, a unique 

perspective addressing ESG issues (environmental, social, and governance) and/or an 

examination of market barriers and regulatory frameworks, and significance of their findings to 

the advancement of sustainable finance (Foo et al., 2021; Shaffril et al., 2021). 

2.5 Data Analysis 

Qualitative data were specifically analyzed through content analysis of themes, patterns, and 

insights regarding the contribution of FinTech to green finance (Hasan et al., 2024). This included 

coding the selected literature for predetermined themes, including ESG considerations, market 

barriers, structuring and distribution, regulatory impacts, and stakeholder implications (Nilashi et 

al., 2024). The objective of the analysis was to provide a synthesis of findings to give an overall 

view of the state of research in the field, highlight gaps in the literature, and provide 

recommendations for future research (Bayram et al., 2022; Liu et al., 2022). 

By conducting a systematic review on this subject, this study aims to enhance the understanding 

of the implications of FinTech innovations in sustainable finance, particularly in relation to green 
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finance, focusing on the opportunities and limitations imposed by the digital finance era. 

3 Comprehensive Literature Review 

3.1 Theoretical Review on the Importance of Green Finance 

For sustainability and climate action, as well as for integrating financial systems, Green Finance 

is emerging as a crucial tool that plays a vital role in directing capital towards environmentally 

responsible projects, thereby ensuring the achievement of global climate objectives (Hu & Jin, 

2023). According to Yu et al. (2021), green finances are used for policy development, encouraging 

businesses, governments, and investors to adopt eco-friendly financial strategies. Approximately 

$1.5 trillion has been budgeted for green financing projects by the Paris Climate Agreement to 

meet its annual climate targets (Tyson & Weiss, 2025). With crucial environmental limits being 

crossed, the constant threat of climate change looms worldwide; green finance has become a 

cornerstone framework for providing capital for sustainable development. Green finance 

emphasizes the importance of aligning investment choices with environmental and social 

objectives, and clearly indicates a significant shift in the priorities of the financial sector (Miola et 

al., 2021). 

Numerous financial mechanisms and instruments are encompassed by green finance, which can 

include climate-focused investments, sustainability-linked loans, and green bonds. According to 

Bhattacharyya (2022), resources are mobilized with the help of these tools for various projects, 

including renewable energy, pollution control, and sustainable transportation. Building a bridge 

between climate mitigation and the investment gap is a key objective of green financing (Akomea-

Frimpong et al., 2022; Debrah et al., 2022). It also emphasized the crucial need for financial 

innovations, such as artificial intelligence and digital finance, to facilitate advanced risk 

assessment and green investment decisions.  

The renewable energy sector is also playing a crucial role in the application of green financing, 

and green bonds have become strongly in demand as a preferred mechanism for backing grand-

scale renewable energy projects (Akyüz et al., 2024). According to Stojanović (2020), the 

transition from fossil fuel investments is a significant step towards achieving climate sustainability. 

However, it has been highlighted that numerous developing countries face numerous barriers, 

including a lack of regulatory support, high transaction costs, and the absence of well-structured 

financial institutions dedicated to green investments. 

The rapid expansion of the green bond market has been a significant development in green finance. 

Tanaka and Tanaka (2021) have explained the provision of structured financial instruments that 

support corporations and governments in achieving sustainability goals, as well as the concept of 

“greenwashing”. Financial institutions, without a substantial environmental impact, claim to 

engage in green banking. To address this issue, improved governance techniques, as well as stricter 

sustainability disclosure, are being developed (Wang et al., 2022). It is crucial for regulatory bodies 

to play a role in monitoring green bonds, ensuring accountability in sustainable finance.  

One area of study that is considered important is the classification of green finances, which can be 

categorized into reformist, neoliberal, and progressive models by Dziwok & Jäger (2021). 

Reformist models focus on public-sector and regulatory interventions, whereas neoliberal green 

finance is associated with market-driven methods (Lin & Hong, 2022). Lastly, progressive green 

finance integrates environmental and social concerns into broader monetary and financial policies. 

The last policy emphasizes the diverse perspectives on the contribution of the financial systems to 

sustainability (Ozili, 2022). The need for government intervention varies between minimal and 

stronger regulatory frameworks.   

Bhattacharyya (2022) highlights the benefits of green finance, making it an indispensable tool for 

environmental and economic sustainability. These benefits include employment opportunities in 
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the green sector and the ecosystem, the mobilization of private capital, and the promotion of 

sustainable technological innovation. With the help of investments in climate resilience projects 

and renewable energy, the dependency on fossil fuels decreases, as well as the mitigation of 

climate risks, leading to long-term economic stability (Chen & Zhao, 2021). By gaining the favor 

of financial markets for sustainable investments, green finance highlights the risk management 

strategies of financial institutions by accounting for social and environmental governance (ESG) 

factors. Bhattacharyya (2022) also highlighted the social benefits of green finances, which enable 

better living conditions in underprivileged communities, as well as focus on the development of 

sustainable infrastructure. The issuance of green bonds not only facilitates employment 

opportunities but also supports climate adaptation in the clean energy industry, encouraging 

companies to adopt responsible practices by reducing carbon footprints. 

Regardless of its advantages, green finance confronts numerous challenges from potential market 

risks and varying definition of green investments to inconsistencies in regulatory frameworks 

(Addy et al., 2024; Wang & Taghizadeh-Hesary, 2023). It is argued by Ilugbusi et al. (2020) that 

digital innovations can address these challenges, as well as continued advancements in financial 

policies and international cooperation. Other tools, such as improved impact assessment or the 

development of a standardized green finance taxonomy, can also play a significant role in further 

enhancing the sustainability of the financial system (Wang et al., 2022). 

In short, the role of green finance in ensuring economic development, promoting renewable 

energy, and addressing global warming is indispensable, with its impact extending not only to 

financial markets but also to broader environmental and social benefits. Green finance can bridge 

the gap between environmental responsibility and economic growth. As suggested by Yu et al. 

(2021), green finance will be a phenomenon in shaping a low-carbon and resilient future. 

3.2 The Bridge between Green Finance and Financial Technology 

In sustainable economic development, green finance and financial technology have emerged as 

two transformative forces. While FinTech enhances transparency, efficiency, and accessibility in 

financial transactions, green finance helps investment in environmentally responsible projects 

(Currie & Seddon, 2022). These two domains are revolutionizing sustainable finance by 

introducing digital innovations such as AI, blockchain, and big data analytics (Nguyen et al., 

2023). When it comes to achieving sustainable finance, the role of Financial Technology (FinTech) 

in the transition to green finance cannot be overlooked; the helping hand of FinTech has 

accelerated this pathway and developed pathways to improve transparency, efficiency, and 

accessibility in sustainable finance (Falaiye et al., 2024). As mentioned by Ozili (2022), green 

finance plays a crucial role in directing investment into low-carbon projects. Whereas transaction 

costs are reduced and risk assessments are improved with the help of FinTech. Studies also 

highlight that green asset tokenization, automated credit scoring, and other digital finance solutions 

are making sustainable finance more effective and inclusive (Romagnoli, 2024). 

Numerous advantages have been provided by FinTech, which have strengthened green finance, 

particularly through automated sustainability assessments, digital platforms for the issuance of 

green bonds, and decentralized finance mechanisms. He et al. (2020) confirmed that the solutions 

provided by Fintech-driven have improved with the help of data-driven and decision-making for 

green finance projects in smart cities (Gyura, 2020; O'Leary & Hauman, 2020). It is essential for 

the merger of green finance with Fintech, enabling governments and businesses to solidify 

resource allocation and achieve sustainable initiatives. Wang and Wang (2023) explain that 

through blockchain technology, China has leveraged FinTech in its green bond market. With the 

improvement in its investors' confidence and secure transactions, FinTech has been able to increase 

capital to fund renewable energy projects. This tactic has also been a key factor in the growth of 

green finance in China. 
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However, governance challenges remain a threat in the green finance industry. For instance, 

private governance structures hugely impact the green bond market, resulting in multiple standards 

across numerous jurisdictions (Lin & Hong, 2022). The absence of oversight by the centralized 

regulatory authority led to inconsistencies in sustainability criteria, as noted by Park (2018). As a 

result, this ensured uniformity in green financial markets. However, AI-powered regulatory 

compliance monitoring and blockchain-based certification hold the power to mitigate these 

obstacles by enhancing accountability and transparency in green finance (Dorfleitner & Braun, 

2019). Cybersecurity is yet another challenge when integrating Fintech into green finance because 

the dependency on cybersecurity can undermine the credibility of sustainable finance solutions. 

Oladipo et al. (2024) highlights these vulnerabilities in digital finance, especially the risk related 

to hacking, data breaches, and fraud. Due to the heavy reliance of FinTech on digital transactions, 

addressing these threats is crucial to maintaining trust and stability in green finance markets (Feng 

et al., 2024). 

It goes without saying that technological infrastructure gaps, regulatory uncertainty, and financial 

exclusion of developing countries continue to pose a challenge for FinTech in sustainable finance. 

The relationship between FinTech and green finances is jointly reinforcing, with FinTech acting 

as a catalyst for the efficiency and expansion of green financial markets (Liu et al., 2023). AI, 

digital blockchain, and other similar digital innovations have hugely reduced investment risks, 

improved transparency, and enhanced governance in the green finance industry (Bayram et al., 

2022; Sobik, 2023). The challenges of regulating inconsistencies, cybersecurity, and technological 

accessibility must be addressed to harness the potential of FinTech in sustainable finance. 

According to Ozili (2022), continued advancements in digital finance will help strengthen and 

shape the future of green financing, making it more impactful. 

3.3 Modes of FinTech Applications in Green Financing 

Sustainable finance has been revolutionized by the contributions of FinTech to green financing, 

which has improved transparency, efficiency, and accessibility (Liu et al., 2022). AI, blockchain, 

and other similar FinTech applications have allowed the financial markets to assemble investments 

for green projects. With the help of these technologies, risk assessments can be enhanced, along 

with a reduction in transaction costs (Gyura, 2020; O'Leary & Hauman, 2020). FinTech has played 

a crucial role in closing the investment gap required to meet international sustainability goals 

(Danladi et al., 2023). This is done by reducing inefficiencies and streamlining financial flows in 

the green transaction, as explained by Dorfleitner and Braun (2019). 

Blockchain technology is a crucial application in green finance, enhancing transparency in 

sustainable investments. It also provides verifiable transaction records, ensuring secure 

transactions and that green funds are assigned to environmentally beneficial projects, while also 

reducing the risk of fraud. Ajayi-Nifise et al. (2024) explain that blockchain enables the real-time 

tracking of financial flows by investors, thereby mitigating the misallocation of funds and fears 

over greenwashing. Puschmann et al. (2020) have also highlighted that blockchain solutions have 

enabled the creation of decentralized financial platforms in Switzerland for clean energy 

investments, thereby demonstrating the potential of distributed ledger technology in fostering 

climate finance.  

FinTech has played a crucial role in expanding access to green finance in developing economies. 

Yan et al. (2022) observed the banking sector in Bangladesh and its improvement in sustainability 

performance by streamlining financial processes for environmentally friendly projects and 

facilitating green innovations by the induction of FinTech applications. Similarly, Wang and Wang 

(2023) explained FinTech’s performance in China where its application by dipping investment 

risks, transformed green bond market by leveraging AI for real-time environmental impact 

monitoring as well as improving investor’s confidence in sustainable projects. The role of FinTech 
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in implementing green finance in emerging countries is highlighted in these studies as compared 

to traditional financing structures that have created barriers to such investments.  

The Eurozone’s banking sector has also benefited from the role of FinTech in green finance. Moro-

Visconti et al. (2020) have explained that digital financial platforms have significantly improved 

green investments by facilitating sustainable lending and financial inclusion. Vergara and Agudo 

(2021) have also noted that digital payment solutions and AI-powered financial tools have 

facilitated the expansion of green finance by streamlining access to environmentally responsible 

investment options while maintaining profitability (Wang & Taghizadeh-Hesary, 2023). However, 

the challenges faced by FinTech in green finance do not go unnoticed. These can include 

cybersecurity risks, regulatory uncertainties, and technological disparities (Udeagha & 

Muchapondwa, 2023). Concerns regarding security and data privacy have been identified by 

Ignatyuk et al. (2020), particularly in AI-driven financial risk valuations. He et al. (2020) have also 

highlighted that in developing economies, the digital divide poses limitations in underscoring the 

need for infrastructure investments, the extensive expansion of FinTech green finance solutions, 

and regulatory coordination to ensure equitable access to digital financial tools.  

It can be concluded that where FinTech’s induction has resulted in transformative innovations in 

green financing, from AI-enhanced investment assessments to blockchain-driven transparency, it 

has significantly improved accessibility and efficiency of sustainable finance. These have 

benefited developed and developing nations alike (Addy et al., 2024; Raman et al., 2025). 

Inconsistent regulatory frameworks, cybersecurity threats, and other similar challenges must be 

addressed to harness the potential of FinTech in green finance. Dorfleitner and Braun (2019) 

suggest that continuous collaboration and innovation among stakeholders are crucial for shaping 

the future of sustainable finance.  

4 Comprehensive Analysis and Discussion 

4.1 Aspect of ESG Considerations 

In confronting challenges related to compliance and ESG (Environmental, Social, and 

Governance) in green finance, technological advancements in FinTech applications, especially AI 

and blockchain, have played a crucial role. Financial institutions can generate more timely, 

accurate, and verifiable data on the eco-friendly impacts of green finance initiatives by leveraging 

FinTech applications, hence ensuring better accountability and transparency (Gyura, 2020; 

O'Leary & Hauman, 2020). However, Quirici (2020) states that an immutable ledger significantly 

enhances the accountability of following funds distribution to sustainable projects. This role is 

facilitated by blockchain technology, ensuring that green investments genuinely contribute to 

sustainability objectives and thereby reducing the risk of greenwashing or misallocation. With the 

passage of time, ESG determinants are becoming important in green finance, where investors are 

demanding greater accountability (Ozili, 2022; Quirici, 2020). Standardized impact measurements 

are enhanced by FinTech-powered platforms, resulting in improved ESG reporting and a reduction 

in issues related to greenwashing (Gyura, 2020). One of the significant challenges present is the 

absence of a globally harmonized ESG framework. The absence of interoperability limits cross-

border investments in green finance. To address such issues, regulatory frameworks such as the 

EU Taxonomy and the Task Force on Climate-related Financial Disclosures (TCFD) are 

establishing standardized criteria for sustainability-linked financial products, thereby shaping ESG 

compliance mechanisms (Bayram et al., 2022; Liu et al., 2022). These frameworks provide 

Consistency and clarity, ensuring that regulators, investors, and other financial institutions adhere 

to accountable and transparent green practices.  Predictive analytics is enhancing the integration 

of AI in ESG assessments, which, in turn, enables financial institutions to assess ESG compliance 

and climate-related risks more efficiently. Anomalies and inconsistencies can be detected by AI-

powered systems in ESG reports, reducing instances of greenwashing and data manipulation all 

the while increasing investors’ confidence (Mirza et al., 2023). 
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It can be concluded that FinTech's role in compliance and ESG reporting is transformative. By 

integrating AI for predictive ESG assessment, blockchain for transparency, and standardized 

regulatory frameworks, the financial sector can minimize greenwashing risks, enhance 

sustainability disclosures, and improve investors' confidence in green finance initiatives. 

Collaborative regulatory harmonization, however, remains pivotal to guaranteeing the 

effectiveness and widespread adoption of ESG reporting mechanisms in sustainable finance.  

4.2 Overcoming Market Challenges 

In green finance, transparency, liquidity, and standardization are significantly enhanced by 

FinTech, making it a more attractive and effective avenue for financing sustainable expansion (Liu 

et al., 2022; Visconti et al., 2020). The rise of blockchain solutions and the rise of digital trading 

platforms are major achievements, facilitating the secondary market trading of green finance 

instruments. These technologies improve liquidity and market accessibility, enabling the 

efficiency of both equity and debt instruments in green finance (Dorfleitner & Braun, 2019). For 

easing the investment process and evaluation in green finances, it is essential to use the formation 

of standardized data reporting systems. These frameworks assist to develop a harmonized approach 

to impact ESG compliance and measurements (Danladi et al., 2023; Gyura, 2020). As a result, 

both regulators and investors, based on consistent criteria, are able to assess green financial 

instruments. However, one of the major hurdles in the development and growth of green finance 

is the absence of a global standard. Without it, compliance and investment monitoring remain 

fragmented across various jurisdictions (Puschmann et al., 2020; Yan et al., 2022). The integration 

of FinTech solutions, such as AI-powered analysis tools and smart contracts, can assist in 

automating compliance processes, hence reducing market inconsistencies and streamlining 

regulatory adherence (Sobik, 2023). 

The ability to democratize investment access is yet another key advantage of FinTech in green 

finance. Participation is now possible for small institutional players and retail investors through 

digital platforms, which larger investors previously dominated. This fosters, not only encourages, 

wider participation in sustainability-linked investments but also fosters improved and inclusive 

financial ecosystem (Ajayi-Nifise et al., 2024). The main obstacles include cybersecurity risks, 

regulatory uncertainty, and concerns over interoperability between financial systems. Tackling 

these issues requires collaboration among technology providers, financial institutions, and 

regulatory bodies to create a uniform standard for green finance investments (Ajayi-Nifise et al., 

2024; Chenguel & Mansour, 2024). It will be crucial to harness FinTech innovations in risk 

management, regulatory compliance, and transaction transparency to overcome existing market 

barriers with the evolution of global green finance (Mirza et al., 2023). The full potential of 

FinTech can be realized if regulatory frameworks are improved and provide support alongside 

these innovations. If a FinTech ecosystem is well-integrated, aligning with compliance 

mechanisms and standardized ESG reporting, it can further minimize risk, drive greater 

investments in sustainable finance, and enhance transparency (Dorfleitner & Braun, 2019). 

4.3 Advancements in Structuring and Distribution 

Smart contracts and blockchain technology have transformed the distribution and structuring of 

green finance instruments. These tools automate reporting, compliance, and payment processes, 

dramatically freeing up administrative bandwidth. Additionally, through digital platforms, green 

finance has become available to a broader class of global investors, and smaller crowd-investment 

models can finance sustainable projects (Pathan et al., 2022). 

4.4 Stakeholder Implications: Exploring the Link Between FinTech and Green Finance 

Despite FinTech's potential to enhance accessibility and efficiency, a complex array of issues also 

exists for stakeholders, creating a need to approach these issues strategically so that navigating 
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sustainable finance is achievable. Financial institutions play a crucial role in integrating FinTech 

solutions into green finance. According to Zhang (2023), South Asian economies have made a 

significant contribution to reducing CO2 emissions and enhancing environmental protection 

through initiatives driven by FinTech and green finance. (Zhang, 2023) also notes that the adoption 

of digital green loans, digital services, and blockchain-based impact tracking has positioned 

economies such as Bangladesh, India, and Pakistan at the forefront of implementing green finance 

strategies. Adopting digital financial services, green loans, and blockchain-based impact tracking 

has positioned countries such as India, Bangladesh, and Pakistan as leaders in the application of 

green finance strategies (Zhang, 2023). 

Regardless, the lack of global regulations remains a prominent challenge. To address the issue, 

financial and government regulators must establish a standardized framework that provides clear 

and straightforward guidelines for ESG compliance, green finance reporting, and digital 

investment transparency. As per the work of Chenguel and Mansour (2024), it is the lack of climate 

costs, financial incentives, and standardized regulation that causes hindrances for the effectiveness 

of green finance, resulting in the urgent requirement for policy intervention, increased investment, 

and regulatory convergence to ensure a stronger, structured green financial ecosystem (Puschmann 

et al., 2020; Vergara & Agudo, 2021). To improve and enhance their sustainability strategies, 

reporting accuracy, ESG performance, and facilitate access to green financing mechanisms, 

corporations are integrating FinTech solutions at an alarming rate. FinTech tools, such as 

blockchain-based carbon dating, ESG analytics driven by AI, and intelligent contract automation, 

enable industries to mitigate environmental impact while ensuring regulatory compliance 

(Tamasiga et al., 2022). However, cybersecurity, interoperability, and scalability remain an 

obstacle for these institutes. The enabling of peer-to-peer energy trading and engagement in 

crowdfunding green projects by numerous companies has been explored by Ashta (2023), 

reflecting the wide range of applications offered by FinTech in underscoring the need for strategic 

business model innovations and climate finance, as well as risk management to create better, more 

impactful FinTech-driven sustainability strategies. 

By demanding measurable impact assessments and greater transparency, investors play a crucial 

role in driving the adoption of green finance. (Clark et al., 2018; Manta et al., 2025). Solutions by 

FinTech, such as tokenized sustainability, digital green bonds, and AI-powered ESG platforms, 

make it easier for investors to make data-driven and impact-focused investment decisions. (Manta 

et al., 2025). However, a lack of standardized ESG reporting and inconsistent sustainability metrics 

hinder investor confidence. To counter the issues, blockchain-based sustainability tracking 

solutions, machine learning-based impact analytics, and AI-driven due diligence are implemented 

to enhance credibility and investment transparency (Kwong et al., 2023) 

The implementation of FinTech applications such as eco-conscious digital banking, carbon 

footprint tracking, and green lending platforms that promote sustainable financial behavior is 

increasingly being adopted by consumers (Danladi et al., 2023; O'Leary & Hauman, 2020). 

FinTech mobile-based solutions have enabled consumers to participate in sustainable finance 

actively, demand responsible investment opportunities, and increase public awareness. Threats 

also loom over FinTech solutions and need to be addressed, such as cybersecurity and financial 

exclusion (Visconti et al., 2020; Yan et al., 2022). One of the strategies to combat such issues is 

for FinTech and regulators to implement robust cybersecurity, enhance digital literacy, and 

develop inclusive financial products that ensure access to sustainable finance for everyone. 

(Ignatyuk et al., 2020)   

4.5 Predictive Insights: The Future of Green Finance in a Digital Era 

A bright future is predicted for sustainable investment with the intersection of green finance and 

FinTech (Teichmann et al., 2023). Advanced risk management, accelerated or automated, as well 

as wider digital ecosystem integration, such as IoT-enabled energy solutions, will be driven by 
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new innovative green finance. Moreover, blockchain-based platforms and the implementation of 

digital currency will facilitate the cross-border flow of green finance, leading to a reduction in both 

inefficiency and expenses (Wang & Wang, 2023). 

With the evolution of the global green finance landscape, the convergence between environmental 

sustainability and FinTech will be pivotal in reaching climate objectives on an international scale 

(Liu et al., 2022; Oladipo et al., 2024). Technology providers, policymakers, and financial 

institutions need to collaborate in creating an ecosystem that nurtures transformations, while also 

addressing significant obstacles, such as establishing a standardized market and meeting regulatory 

requirements. There exist opportunities and challenges for both the convergence of FinTech and 

green finance for stakeholders in this industry (Kwong et al., 2023; Mirza et al., 2023). While 

business investors, consumers, and financial institutions benefit from efficiency, accessibility, and 

transparency, threats such as cybersecurity risks, regulatory fragmentation, and inconsistent ESG 

standards must not go unnoticed. They should be addressed promptly so that FinTech's full 

potential can be unlocked in green finance (Zhang, 2023). It will be essential in developing 

standardized frameworks, ensuring long-term environmental sustainability, and increasing 

investment, as well as for Fintech innovators, to make further progress. 

5 Conclusion 

FinTech’s integration into green finance represents a natural progression in the evolution of 

sustainable finance, leveraging technology to address traditional barriers in this field. This study 

highlights how FinTech enhances transparency, efficiency, and accessibility across green finance 

ecosystems by streamlining financial transactions, improving regulatory compliance, and fostering 

inclusive investment opportunities. Key strategic recommendations include establishing global 

standards to ensure consistency, implementing adaptive regulatory frameworks that adapt to 

technological advancements, fostering cross-sector partnerships to drive innovation, and investing 

in education and training to equip stakeholders with the necessary skills to navigate this rapidly 

evolving landscape. In the digital age, green finance holds immense potential to accelerate the 

transition toward sustainable global economic development. However, unlocking its full benefits 

requires a collaborative effort among governments, financial institutions, and technology 

providers. This study underscores the importance of creating an integrated ecosystem that not only 

promotes financial innovation but also ensures accountability, mitigates risks such as 

greenwashing, and upholds environmental integrity. 
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