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Abstract

This conceptual study examines the role of FinTech in achieving the United Nations Sustainable Development Goals
(SDGs). It explores how technologies such as artificial intelligence (A1), blockchain, cloud computing, mobile platforms,
and big data contribute to sustainable development across social, economic, environmental, and governance
dimensions.The study adopts a conceptual and descriptive approach based on a review of existing literature, reports, and
sustainability frameworks related to FinTech and the SDGs. It analyses the opportunities and challenges associated with
FinTech adoption in different socio-economic contexts. The study provides a comprehensive understanding of the
relationship between FinTech and sustainable development by linking technological innovation with all 17 SDGs. It
highlights both the opportunities and limitations of FinTech and emphasizes the need for supportive policies, stronger
infrastructure, and collaborative efforts to maximize its sustainable impact.
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Introduction

The synergy of finance and technology is widely accepted in the digital era (Kurucz et al., 2025). Fintech is viewed as a game-
changer to bring finance to the unreached communities via information technology and digital financial landscape (Setiawan
et al., 2021). It refers to the use of advanced technologies, such as artificial intelligence, blockchain, cloud computing, and big
data technology, to achieve the goal of making financial services more accessible, affordable, and convenient for customers
(Goldstein et al., 2019). FinTech can be used by traditional financial institutions to streamline their operations and offer new
services, as well as by new, innovative companies that are disrupting the traditional financial industry (Stulz, 2019). As
technology continues to advance and more people gain access to the internet and mobile devices, the adoption of FinTech
products and services has grown rapidly around the world (Singh et al., 2020). The Fintech sector has entered its third phase,
reinforced by the presence of new start-ups that can interlink between financial products and technology to directly provide the
needs of financial services for individuals and companies (Setiawan et al., 2021). The use of technology in the field of finance
could also lead to income growth and cost reduction, facilitating everyday personal and professional life and increasing
satisfaction with online products (Abdul et al., 2022). Even though the financial sector grows rapidly with fintech adoption, we
cannot consider it as an overall development. If we need to say that an innovation is providing for the overall development, it
should provide for the sustainability.

The Brundtland Commission Report by the United Nations World Commission on Environment and Development (UNWCED)
defines sustainability as “meeting the needs of the present without compromising the ability of future generations to meet their
needs”. The role of sustainable development of society has been noted since 1992, but the concept is clearly illustrated at the
United Nations Conference on Sustainable Development (Rio+20), held in Rio de Janeiro in June 2012. One of the main
outcomes of the conference was the agreement by member states to set up an established framework of 17 sustainable
development goals, designed to address the most pressing global systemic challenges. These goals represent a multi-
dimensional mandate to reconcile economic expansion with social equity and environmental preservation (Duran et al., 2015).
Using the so-called “triple bottom line,” it suggests that equal consideration should be given to financial, environmental, and
social dimensions when making any policy decisions (Silvestre & Tirca, 2019). The economic component is essential, in the
sense that the aim of economic activity is to satisfy human needs or desires, resulting in the three dimensions of human
existence: biological, social, and psychological.
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Approach of financial growth is not only by net worth (Duran et al., 2015), and aspiring for financial growth may be equivalent
to aspiring for an improved standard of living. The Brundtland Report claims that: “Sustainable development clearly requires
financial growth in places where the human needs are not being met” (Holden et al., 2014). A stable global financial system is
needed these days to satisfy its duty to boost private capital mobilization to achieve sustainable development and steady
economic growth. FinTech has significant effects on social and environmental ecological benefits (Deng et al 2019). The
present study is an attempt to evaluate how fintech is contributing for the achievement of all 17 sustainable development goals
and also to identify the structural and technological challenges that limits fintech’s potential in achieving sustainable
development.

Review of Literature

FinTech and Its Adoption

The integration of finance and technology has become a defining feature of modern financial systems. The term FinTech, a
combination of “Finance” and “Technology,” was first introduced by Bettinger (1972) and has since evolved to describe the
application of advanced digital technologies such as artificial intelligence, blockchain, cloud computing, and big data, to
enhance financial service delivery (Schueffel, 2016; Goldstein et al., 2019). FinTech improves information transmission, risk
management, and data processing within financial institutions while enabling new business models that disrupt traditional
financial intermediation (Wu & Peng, 2024). The global shift from traditional to digital financial services has significantly
increased FinTech application usage and digital transactions worldwide (Demirgii¢-Kunt et al., 2022).

Research on FinTech adoption is largely grounded in established technology acceptance theories. Among these, the Technology
Acceptance Model (TAM) and the Unified Theory of Acceptance and Use of Technology (UTAUT) are the most widely applied
frameworks (Firmansyah et al., 2022). Additional theories frequently employed include the Theory of Planned Behavior (TPB),
Diffusion of Innovations (DOI), Technology Readiness, Individual Innovativeness Theory, and extended versions of UTAUT
such as UTAUT2 and UTAUT3 (Wu & Peng, 2024). These frameworks primarily emphasize cognitive, social, and behavioral
factors influencing technology adoption.

However, several scholars have criticized the over-reliance on traditional acceptance models, arguing that they insufficiently
capture broader societal and environmental dimensions of technology adoption (Setiawan et al., 2021). This limitation has
prompted calls for integrating sustainability-oriented perspectives into FinTech adoption research. Empirical studies
consistently identify perceived usefulness as a dominant driver of FinTech adoption. Singh et al. (2020), using an adapted TAM
framework, found perceived usefulness to be the most influential determinant of behavioral intention to adopt FinTech services,
indicating that users prioritize perceived benefits over associated risks. Similarly, Firmansyah et al. (2022) reported that
perceived usefulness significantly influences behavioral intention, while perceived ease of use plays a key role in determining
actual usage behavior.

Social influence has also emerged as an important but complex determinant of FinTech adoption. Firmansyah et al. (2022)
found that social influence exerted a significant negative effect on behavioral intention, while simultaneously influencing actual
usage. These findings suggest that FinTech adoption may not always follow the conventional intention—behavior pathway
proposed by classical acceptance models. Individual characteristics further shape adoption decisions; for example, Setiawan et
al. (2021) demonstrated that user innovativeness significantly enhances FinTech adoption, particularly in emerging economies.
Sustainable Development and FinTech Adoption

Sustainable development has emerged as a central concern in evaluating technological progress in every field. The Brundtland
Commission defines sustainable development as meeting present needs without compromising the ability of future generations
to meet their own needs (WCED, 1987). Sustainable development encompasses three interrelated dimensions: economic,
environmental, and social sustainability (Duran et al., 2015).) Triple Bottom Line further emphasizes the equal importance of
financial, environmental, and social considerations in decision-making.

Technology adoption plays a critical role in advancing sustainability by facilitating income growth, cost reduction, and resource
efficiency, while contributing to ecological sustainability through the dematerialization of production and consumption
processes (Abdul et al., 2022). From a FinTech perspective, Deng et al. (2019) provided evidence that FinTech promotes social
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equity and environmental benefits by improving access to finance and accelerating funding for renewable energy and
environmental projects.

FinTech also supports the achievement of the United Nations Sustainable Development Goals (SDGs), particularly SDG 5
(Gender Equality), SDG 8 (Decent Work and Economic Growth), and SDG 10 (Reduced Inequalities), by expanding inclusive
financial systems (Abdul et al., 2022; Scheyvens et al., 2016). Nevertheless, scholars caution that economic growth alone
should not be treated as a primary dimension of sustainability, but rather as a means to achieve ecological balance and social
equity (Holden et al., 2014; Daly, 2007).

Although FinTech-related studies have been widely studied, existing research largely concentrates on user behavior and
intention, offering limited insight into FinTech’s broader developmental impact. In particular, there is a clear lack of
comprehensive studies examining how FinTech contributes directly and indirectly to the achievement of the Sustainable
Development Goals (SDGs). Moreover, the challenges that may hinder FinTech’s ability to support sustainable development
remain underexplored. This study addresses these gaps by reviewing FinTech’s contributions to SDGs 1-17 while identifying
the key challenges affecting its role in advancing sustainable development.

Research Methodology

This study adopts a conceptual descriptive research design based on a comprehensive review of existing literature to examine
FinTech adoption for sustainable development goals (SDGs) and its associated challenges. The research relies entirely on
secondary data sources, including peer-reviewed journal articles, conference papers, reports from international organizations,
and relevant academic publications. The study involves a critical analysis of the selected literature to identify key concepts and
relationships between FinTech innovations and sustainable development outcomes. By comparing insights from various
studies, it also examines major challenges of FinTech when its concentration is on financial and technological development,
with a sustainability concern. The methodology focuses on the interpretation and synthesis of existing knowledge to develop a
conceptual understanding, without the use of primary data or empirical analysis. The main objectives of the present study are;
1. To understand how fintech is contributing to the achievement of all 17 SDGs.

2. To identify the structural and technological challenges of Fintech in sustainable development.

Discussion

This part explains the direct and indirect contributions of Fintech towards all the 17 SDGs and its structural and technological
challenges.

1. How Fintech is contributing to the achievement of Sustainable Development Goals

FinTech is increasingly shaping sustainable development by changing how financial services are accessed and delivered. Using
digital technologies such as mobile platforms, artificial intelligence, blockchain, and big data, FinTech improves financial
inclusion, efficiency, and transparency, especially in underserved communities. These innovations play an important role in
advancing the United Nations Sustainable Development Goals (SDGs) by addressing challenges related to poverty, inequality,
access to basic services, and environmental sustainability. The following section outlines how FinTech adoption contributes,
directly and indirectly, to the achievement of SDGs 1 to 17 across social, economic, environmental, and governance
dimensions.

SDG 1. End Poverty in All Its Forms Everywhere

The aim of SDG 1 is the eradication of extreme poverty along with the enhancement of access to economic resources and social
protection systems. FinTech adoption helps in deepening and expanding the scope of mobile financial savings as an avenue for
promoting and mobilizing savings, especially for the poor and the low-income earners who have limited access to the formal
banking system by providing affordable and accessible financial services (Ouma et al.,2017). The success of M-Pesa in Kenya
shows how mobile financial services contribute to poverty reduction by enhancing income stability and household resilience
(Suri & Jack, 2016; Van & Dubus, 2019). Furthermore, the digitalization of government cash transfer programs such as various
pensions and funds using mobile technology, IoT, and big data analytics improves efficiency, transparency and ensures social
welfare in countries such as India and Bangladesh (Mohanty & Pawar, 2019; Mishra, 2019). These interventions provide a
cost-effective means of poverty reduction.

SDG 2. End Hunger, Achieve Food Security and Improved Nutrition, and Promote Sustainable Agriculture.
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SDG 2 focuses on ensuring food security and improving the income of small-scale agricultural producers. FinTech adoption
contributes to this goal by improving farmers’ access to finance, markets, and risk management tools. Blockchain-integrated
platforms and smart contracts ensure transparency and trust across agricultural supply chains by automating transactions and
reducing intermediaries (Goldenfein & Leiter, 2018; Cong & He, 2019). Mobile-based financial services facilitate timely
payments of loans and crop insurance for the agricultural producers (Sari et al 2024). Additionally, Al and big data analytics
assist financial institutions with the assessment of agricultural creditworthiness and yield forecasting, thereby reducing lending
risks and supporting sustainable agricultural productivity.

SDG 3. Ensure Healthy Lives and Promote Well-Being for All at All Ages

Sustainable Development Goal 3 aims to improve health outcomes and ensure access to improved and quality healthcare
services. FinTech adoption helps in attaining this by enabling digital health financing, insurance inclusion, and efficient
healthcare payment systems. Mobile payments and digital wallets facilitate access to micro health insurance and enable low-
income populations to manage their medical expenses more effectively. Furthermore, Al-driven analytics and big data tools
improve fraud detection, risk assessment, and claims management in health insurance systems, enhancing operational
efficiency and trust (Philippon, 2016). By reducing financial barriers to healthcare services, FinTech supports improved health
coverage and well-being of the people.

SDG 4. Ensure Inclusive and Equitable Quality Education and Promote Lifelong Learning Opportunities for All

SDG 4 emphasizes inclusive education and skill development for lifelong learning. Even though Fintech adoption does not
have any direct contribution to this goal, it indirectly advances this goal by strengthening digital and financial literacy, which
are essential competencies in the digital economy. Engagement with mobile banking, digital payments, and online financial
platforms enhances ICT skills among youth and adults (Ullah et al., 2022). Moreover, FinTech incubators and accelerators,
such as the F10 Incubator in Zurich, offer structured training programs that integrate financial innovation, entrepreneurship,
and digital technologies (Bondarenko et al., 2020). These initiatives contribute to human capital development and inclusive
access to education and skills.

SDG 5. Achieve Gender Equality and Empower All Women and Girls

Sustainable Development Goal 5 seeks to eliminate gender disparities and empower women economically and socially. FinTech
adoption plays a notable role by improving women’s access to financial services, credit, and entrepreneurial opportunities.
Digital financial platforms reduce gender-based barriers related to mobility, documentation, and discriminatory lending
practices (Demirgii¢ et al., 2017). The benefits of M-Pesa in Kenya are more evident for female-headed families, and they
expect that the spread of mobile money encourages more women to switch into business or retail as their main career (Van &
Dubus, 2019). Empirical evidence shows that mobile money usage increases women'’s financial autonomy, savings behavior,
and labor market participation (Suri & Jack, 2016). By promoting inclusive digital finance, FinTech strengthens women’s
economic empowerment and gender equality.

SDG 6. Ensure Availability and Sustainable Management of Water and Sanitation for All

Goal 6 focuses on ensuring universal access to safe water and sanitation services. FinTech adoption supports this goal by
enabling innovative financing mechanisms for water infrastructure and efficient utility management. Blockchain-based
financial platforms ensure transparency and accountability in water-related public—private partnerships (Blakstad & Allen,
2018). Digital payment systems integrated with IoT-enabled smart meters facilitate pay-per-use models that improve
affordability and revenue collection (Sinha et al., 2023), and through efficient billing, monitoring, and financing, FinTech
contributes to sustainable water and sanitation management.

SDG 7. Ensure Access to Affordable, Reliable, Sustainable, and Modern Energy for All

Sustainable Development Goal 7 aims to ensure universal access to clean and affordable energy. FinTech adoption enables
innovative financing models such as pay-as-you-go systems that reduce extra costs for renewable energy solutions. Mobile
payments integrated with loT-enabled energy meters allow flexible and convenient payment structures for solar and clean
energy services (Rasthogi et al., 2016). Companies like Simpa Network and Questsol leverage FinTech-driven microfinance
to expand energy access in underserved regions. These models enhance energy inclusion while supporting sustainability
objectives (Lange et al., 2020).
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SDG 8. Promote Sustained, Inclusive and Sustainable Economic Growth, Full and Productive Employment and Decent Work
for All

Goal 8 emphasizes sustainable economic growth and resource efficiency. FinTech adoption contributes to enhancing
transparency and accountability in financial and economic systems. Big data analytics, Al, IoT, and satellite imagery enable
monitoring of material footprints and environmental impacts associated with production and consumption. The Ant Forest
Programme exemplifies how FinTech platforms translate financial transaction data into environmental incentives, encouraging
low-carbon behavior (Zhang et al., 2021; Zheng & Meng, 2018). FinTech also supports entrepreneurship and job creation,
economic growth, and social inclusion by improving access to finance and digital platforms (Ozili,2023).

SDG 9. Build Resilient Infrastructure, Promote Inclusive and Sustainable Industrialization, and Foster Innovation
Sustainable Development Goal 9 focuses on strengthening infrastructure and fostering innovation, particularly among MSME:s.
FinTech adoption has transformed MSME financing through peer-to-peer lending, crowdfunding, and digital supply-chain
finance platforms (Piliyanti, 2019). Technologies such as blockchain, mobile platforms, and big data analytics reduce
information asymmetry and transaction costs, enabling access to credit without traditional collateral (Yan et al., 2015). These
innovations enhance industrial resilience and inclusive economic development. By encouraging manufacturing firms to adopt
greener technologies and by reducing financing barriers and enabling firms to invest more in their own research and
development activities, FinTech helps promote sustainable industrial innovation and supports the development of more resilient
and environmentally friendly manufacturing systems (Bu et al., 2025).

SDG 10. Reduce Inequality Within and Among Countries

Goal 10 aims to reduce income and opportunity inequalities. FinTech adoption supports this objective by expanding access to
financial services for marginalized populations and facilitating low-cost digital remittances. Digital remittance platforms
significantly reduce transaction costs, increasing disposable income for recipient households (Beck et al., 2018; Demirgii¢ et
al., 2022). Al-driven alternative credit scoring further enables access to finance for individuals without formal credit histories
(Frost et al., 2019). These mechanisms promote inclusive growth and reduce inequality.

SDG 11. Make Cities and Human Settlements Inclusive, Safe, Resilient and Sustainable

Sustainable Development Goal 11 emphasizes sustainable urban development. FinTech adoption supports smart city initiatives
through digital payments, data-driven financial planning, and green financing platforms. Mobile payment systems improve
access to urban services and reduce reliance on cash-based transactions (Gomber et al., 2018). Additionally, FinTech-enabled
green bonds and crowdfunding platforms facilitate investments in sustainable housing and urban infrastructure (Zhang et al.,
2019). These innovations enhance urban inclusivity and resilience.

SDG 12. Ensure Sustainable Consumption and Production Patterns

Goal 12 focuses on promoting responsible consumption and production. FinTech adoption contributes by leveraging transaction
data, Al, and big data analytics to influence consumer behavior and improve resource efficiency. Digital finance platforms can
translate spending patterns into environmental impact indicators, enabling informed consumption decisions (Zheng & Meng,
2018). Initiatives such as Ant Forest incentivize sustainable lifestyles by rewarding environmentally responsible financial
behavior (Zhang et al., 2021).

SDG 13. Take Urgent Action to Combat Climate Change and Its Impacts

Sustainable Development Goal 13 emphasizes climate mitigation and adaptation. FinTech adoption accelerates climate action
by enabling green finance, carbon trading platforms, and climate-risk analytics. Blockchain-based carbon markets improve
transparency and verification in emissions trading systems (Kouhizadeh et al., 2021). Al and big data analytics support climate
risk assessment and guide sustainable investment decisions (Batten et al., 2021). These innovations strengthen financial
systems’ role in addressing climate change.

SDG 14. Conserve and Sustainably Use the Oceans, Seas, and Marine Resources

Goal 14 focuses on protecting marine ecosystems and promoting sustainable ocean-based economic activities. FinTech
adoption supports this goal by enabling transparent financing for marine conservation and sustainable fisheries. Blockchain-
based traceability systems ensure responsible seafood sourcing and reduce illegal fishing by tracking financial and supply chain
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transactions (Olaleye et al., 2025). Digital finance platforms also facilitate impact investing and crowdfunding for marine
conservation initiatives.

SDG 15. Protect, Restore, and Promote Sustainable Use of Terrestrial Ecosystems

Sustainable Development Goal 15 aims to protect biodiversity and terrestrial ecosystems. FinTech adoption contributes by
supporting conservation finance, biodiversity credits, and green investment platforms. Digital financial tools enable monitoring
of land-use changes and deforestation risks using Al and satellite imagery integrated with financial analytics (Liu et al., 2025;
Thompson, 2020). Targeted investment is necessary for sustainable resource utilization, recycling, waste reduction, and eco-
friendly infrastructure projects. By doing so, biodiversity conservation can be strengthened by mitigating cyclical and seasonal
risks. These implications offer a streamlined framework for achieving economic and environmental sustainability goals (Kakar
et al., 2025). By aligning financial flows with ecological outcomes, FinTech supports sustainable land management.

SDG 16. Promote Peaceful and Inclusive Societies, Provide Access to Justice for All, and Build Effective, Accountable and
Inclusive Institutions

Goal 16 emphasizes transparency, accountability, and reduced corruption. FinTech adoption strengthens governance by
digitizing financial transactions and minimizing cash-based systems. Mobile payments, blockchain records, and Al-based
monitoring enhance traceability and reduce opportunities for bribery and fraud (Blakstad & Allen, 2018; Zarrouk et al., 2021).
Evidence from India shows that digital pension payments significantly reduce bribe demands, demonstrating the governance
benefits of FinTech-enabled public service delivery (Klapper & Singer, 2017).

SDG 17: Strengthen the Means of Implementation and Revitalize the Global Partnership for Sustainable Development
Sustainable Development Goal 17 focuses on strengthening global partnerships and mobilizing resources for sustainable
development. FinTech adoption enables innovative public—private partnerships, cross-border digital financing, and impact
investment platforms aligned with the SDGs (Babu et al., 2020; Adegbite & Machethe, 2020). Initiatives such as the Sustainable
Digital Finance Alliance developed by Ant Financial Services in collaboration with the UN Environment Programme illustrate
how FinTech fosters global cooperation for sustainability (Mi et al., 2021).

Building on this role of FinTech in fostering global cooperation for sustainability, the proposed model illustrates how FinTech
can contribute to achieving sustainable development through interconnected technological, financial, and social dimensions.
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Figure 1: Fintech Adoption and Achievement of Sustainable Development

Source: Author Compiled from Literature Review

2. Structural and Technological Challenges of FinTech in Sustainable Development

Despite the growing recognition of fintech as a catalyst for achieving the Sustainable Development Goals (SDGs), several
interrelated challenges continue to limit its effectiveness and large-scale adoption.

Financial and Infrastructure Constraints

One of the major barriers to sustainable digital finance is high implementation and operational costs, particularly those
associated with upgrading legacy systems and maintaining advanced digital infrastructures. Many organizations face financial
pressure due to faulty technologies and the high costs of continuous system updates. Moreover, inadequate access to affordable
and reliable broadband infrastructure, especially in developing economies, constrains the effective deployment of cloud
computing and digital financial services. Poor digital connectivity reduces the ability to gather accurate and timely economic
data, leading to weak predictive analytics and suboptimal decision-making (Rana et al., 2020).

Weak Sustainable Business Models and Limited Knowledge

A critical and distinctive challenge is the limited understanding of sustainable business models within financial institutions.
Many organizations lack well-developed sustainability-oriented frameworks, which restrict their ability to align fintech
innovations with long-term sustainable development objectives. To fully exploit the potential of digital finance, coordination
among multiple stakeholders, including financial institutions, policymakers, technology providers, and regulators, is required;
however, such coordination remains insufficient (Hoang et al.,2022).

Legacy Systems and Data Integration Challenges

Although financial institutions have made notable progress in digitizing back-office operations, many large organizations
continue to rely on traditional and fragmented IT systems. These legacy systems hinder centralized data management and
restrict the seamless integration of sustainability-related data across platforms (Irani et al.,2023) . As a result, the transformative
potential of digital finance remains underutilized.
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Technological Limitations of Emerging FinTech

Emerging technologies such as blockchain and the Internet of Things (IoT) are still in the early stages of deployment and face
high technical costs, uncertainty, and limited scalability (Nicoletti et al., 2017). Blockchain, in particular, is often incompatible
with conventional business workflows and enterprise systems, making integration complex and costly.

Additionally, blockchain networks suffer from limited transaction throughput, processing significantly fewer transactions per
second than traditional payment systems. High operational costs, especially in Bitcoin networks, further limit mass consumer
adoption. These constraints, coupled with cybersecurity risks, negatively affect investor confidence and long-term adoption
(Deng et al., 2019).

Energy Consumption and Environmental Sustainability Concerns

The environmental impact of fintech, particularly blockchain, presents another major challenge. Blockchain technologies are
heterogeneous in nature, varying significantly in technical design, consensus mechanisms, and energy requirements (Sedlmeir
et al., 2020). Several studies highlight that the extensive energy consumption of blockchain systems raises concerns regarding
their sustainability and alignment with SDG objectives.

Although alternative blockchain solutions with lower energy consumption have been developed and are expected to improve
efficiency over time, energy usage remains a critical issue (Greenberg & Bugden, 2019). Moreover, there is limited empirical
evidence on whether increased fintech usage contributes to additional heat generation or solid and chemical waste, indicating
a need for further research.

Regulatory Gaps and Lack of Standardization

The absence of clear regulatory frameworks and international standards poses a significant challenge to the adoption of
sustainable digital finance. Without harmonized benchmarks for evaluating economic, environmental, and behavioral
outcomes, it becomes difficult to assess performance and compare results across countries (Hesekova et al., 2026). This lack
of standardization limits the diffusion of emerging financial technologies, particularly in developing economies.

Limited Market Penetration and Investor Skepticism

Despite growing interest, the market share of sustainable finance remains relatively limited. Traditional financial institutions
often do not perceive digital finance as a reliable mechanism for increasing sustainable investment or reducing long-term
uncertainty. Concerns related to cybersecurity, regulatory uncertainty, and unclear long-term impacts further reduce investor
confidence (Ryu & Ko, 2020).

Policy Fragmentation and Institutional Disconnect

In many countries, sustainable finance, digital innovation, and development policy are treated as separate domains.
Governments frequently fail to recognize the interconnected nature of these fields, making it difficult to anticipate unintended
consequences or negative spillover effects. This fragmented policy approach complicates the design of integrated solutions that
effectively support the SDGs (Lah, 2025).

Financial Inclusion and International Cooperation Challenges

While digital finance has been promoted as a tool for financial inclusion, its focus has often been limited to expanding access
rather than ensuring sustainability. Many pilot programs operate at the national level, whereas digital finance initiatives are
frequently concentrated in urban or regional settings, restricting scalability. Additionally, international cooperation and cross-
border learning remain limited, slowing the diffusion of best practices (Yadav & Brummer, 2019).

Data Availability and Measurement Limitations

The success of sustainable digital finance relies on access to large volumes of reliable financial, social, and environmental data.
However, data gaps, inconsistent reporting practices, and the absence of universally accepted evaluation benchmarks weaken
the ability to assess sustainability outcomes. This challenge undermines evidence-based investment decisions and policy
formulation (Jakobsen et al., 2017

Immature Business Models and Funding Constraints
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Finally, many sustainable digital finance solutions are developed by early-stage start-ups, which face higher risks of failure and
uncertain market acceptance. Business models and markets are still evolving, and it remains unclear which approaches will
prove viable in the long term (Jakobsen et al., 2017). Furthermore, sustainable digital solutions are often not clearly classified
as “green” investments, limiting access to funding and alignment with established sustainability performance metrics, such as
greenhouse gas reduction targets (Nguyen et al., 2021).

Conclusion, Limitations, and Future Implications

This study examined the contribution of FinTech adoption to the achievement of the United Nations Sustainable Development
Goals (SDGs 1-17) across social, economic, environmental, and governance dimensions. The findings indicate that FinTech-
enabled innovations like mobile platforms, artificial intelligence, blockchain, and big data analytics play an important role in
enhancing financial inclusion, reducing information asymmetry and transaction costs, improving transparency, and enabling
innovative financing mechanisms. Through these channels, FinTech supports poverty alleviation, gender empowerment,
improved access to healthcare, education, energy, sustainable industrial development, climate action, environmental
conservation, and institutional accountability. However, the impact of FinTech on sustainable development is not uniform
across contexts and is strongly influenced by factors such as digital infrastructure, regulatory quality, financial literacy, and
institutional capacity.

Although FinTech is widely seen as a powerful tool for supporting sustainable development, its real impact is still limited by
several practical challenges. High costs, outdated systems, weak digital infrastructure, unclear regulations, and concerns about
energy use and data security make large-scale adoption difficult. In addition, limited coordination among policymakers,
financial institutions, and technology providers reduces the long-term sustainability of FinTech initiatives. Addressing these
issues through clearer policies, better infrastructure, and stronger collaboration is essential for FinTech to meaningfully
contribute to the SDGs.

Despite its contributions, this study has some limitations that should be acknowledged. First, the study is primarily based on
secondary data and an extensive review of existing literature, which limits the ability to establish causal relationships between
FinTech adoption and specific SDG outcomes. Second, the lack of standardized indicators and comparable datasets restricts
the quantitative assessment of FinTech’s impact across countries and sectors. Third, the contribution of FinTech to certain
SDGs, particularly those related to education, biodiversity, and institutional peace and justice, remains a little indirect and
underexplored due to limited empirical evidence. Finally, the rapidly evolving nature of FinTech technologies and regulatory
environments means that some insights may change over time.

Building on these limitations, future research offers important avenues for further investigation. Empirical and longitudinal
studies are needed to measure the causal effects of FinTech adoption on Sustainable development. Greater attention is needed
to understand the environmental impact of FinTech technologies, especially blockchain and data-heavy systems, to clearly
assess whether their overall effects are truly sustainable. Addressing these in the future will enhance understanding of how
FinTech can be more effectively aligned with long-term sustainable development objectives.
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