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Abstract

The study aims to design a sustainable framework for bank financial development using artificial intelligence and green
finance. This qualitative research applied Braun and Clarke’s thematic analysis. The statistical population consisted of 22
purposively selected bank managers and experts. Data were collected through semi-structured interviews and analyzed using
MAXQDA software. The analysis identified 90 initial codes, 15 first-level themes,and 4 second-level themes. The results
highlighted a framework in which green financial instruments such as green bonds, modem financial technologies like
artificial intelligence and blockchain,smartrisk management,and enhanced transparency in reporting emerged as the core
elements of sustainable bank financial development. The proposed framework provides banks with a clear pathway to
enhance transparency, reduce financial and environmentalrisks, and support green projects. Ultimately, implementing this
model can improve banks’ economic and social performance while contributing to sustainable development goals and
environmental protection.
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Extended Abstract

Introduction

In recent years, the intersection of sustainability, finance, and artificial intelligence (AI) has become a central
theme in global research and policy-making. The urgency to address climate change, environmental
degradation, and the social dimensions of sustainable development has positioned green finance as a vital
instrument to achieve the United Nations’ Sustainable Development Goals (SDGs) by 2030 (Lindenberg,
2014). Green finance is broadly defined as the allocation of financial resources to environmentally friendly
projects such as renewable energy, carbon reduction initiatives, and sustainable urban infrastructure (Yuan &
Gallagher, 2018). This domain not only creates economic value but also mitigates ecological risks, making it
a dual-purpose approach to financial development (Berensmann et al., 2020). Despite its growth, challenges
such as institutional inertia, limited transparency, and underdeveloped regulatory mechanisms remain
significant obstacles, particularly in emerging economies (Dorry & Schulz, 2018).
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Within this context, banks occupy a critical position. As financial intermediaries, they channel capital flows
and shape investment decisions, which in turn determine whether economic development pathways align with
environmental sustainability. Studies show that green banking practices enhance competitive advantage,
improve institutional legitimacy, and strengthen public trust (Aras et al., 2018; Ziolo et al., 2019). Green
bonds and sustainability-linked loans, for instance, have been demonstrated to boost both energy efficiency
and institutional performance (Chang et al., 2023; Zhang et al., 2022). However, implementing such
initiatives requires systemic support, including transparent disclosure practices and robust sustainability
governance (Amidjaya & Widagdo, 2020; Schifer, 2018).

Parallel to these developments, artificial intelligence has emerged as a transformative force in financial
services. Al-based tools enable real-time risk prediction, advanced credit scoring, fraud detection, and more
personalized banking experiences (Kumar et al., 2022; Riani, 2023). In sustainable finance, Al supports the
identification of investment opportunities, evaluation of environmental risks, and monitoring of greenwashing
practices (Mohammed et al., 2024; Saberian Jahromi, 2024). Integration of Al with green finance
frameworks is particularly promising for improving data quality, predictive accuracy, and decision -making
transparency (Feng et al., 2024; Kuang et al., 2024). Comparative research also suggests that Al-enabled
financial systems can strengthen renewable energy investments and accelerate the transition to low -carbon
economies (Ravan Ramzani et al., 2024).

The Iranian banking system, much like those of other developing nations, faces a unique set of institutional
and structural barriers in adopting sustainable financial practices. Local research emphasizes the need for
frameworks tailored to institutional culture, governance structures, and national policies (Jafari Gorji, Najafi
Beigi, & Faqihi, 2023; Najafi Beigi, 2018). Additionally, aligning financial systems with technological
innovation has been shown to increase competitiveness and resilience (Khazaei et al., 2022; Kordnouri et al.,
2020). Consequently, there is an urgent need to design a holistic framework that combines Al capabilities with
sustainable finance mechanisms to address these gaps.

Building on these theoretical and empirical foundations, the present study develops a comprehensive
framework forsustainable bank financial developmentthatintegrates Al and green finance. By applying Braun
and Clarke’s content analysis, the research captures expert insights into the drivers, barriers, and opportunities
for sustainable transformation in the banking sector.

Methods and Materials

The study adopted a qualitative approach, employing Braun and Clarke’s thematic analysis to examine semi-
structured interviews with banking professionals and experts. A purposive sampling method was used to select
22 participants with extensive experience in banking, Al applications, and sustainable finance. Interviews were
conducted during 1403 AH, and data were analyzed using MAXQDA software. From the coding process, 90
initial codes were generated, which were grouped into 15 first-level themes and further synthesized into 4
second-level dimensions. These dimensions represented the core elements of the proposed framework,
encompassing green financial instruments, Al-driven technologies, governance and transparency mechanisms,
and human resource capacity building.

Findings

The analysis revealed several key findings. First, the adoption of green financial instruments such as green
bonds and loans emerged as a cornerstone of sustainable financial development. Banks were advised to allocate
resources toward environmentally friendly projects and adopt innovative financing schemes that align with
global trends. Second, Al technologies were highlighted as critical enablers for risk management, predictive
analytics, and process optimization. Participants emphasized that machine learning models and blockchain
technologies could significantly reduce the risks associated with green investments. Third, governance and
transparency were identified as essential to build trust among stakeholders, with recommendations for
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enhanced sustainability reporting and regulatory compliance. Finally, human resource empowerment was
recognized as a vital dimension, stressing the importance of staff training and capacity -building initiatives to
internalize sustainability practices.

Discussion and Conclusion

The findings of this study underscore the necessity of integrating Al-driven technologies with green finance
strategies to advance sustainable banking frameworks. The emphasis on green financial instruments aligns
with global research indicating that targeted financing mechanisms can accelerate ecological transition and
promote both environmental and economic resilience (Chang & Hersay, 2023; Yuan & Gallagher, 2018).
Likewise, the role of Al in enhancing predictive analytics and decision-making reflects earlier scholarship on
the transformative potential of digital technologies in financial services (Giudici, 2018; Giudici et al., 2020).
This study further supports the argument that governance and transparency are indispensable for mitigating
risks of greenwashing and ensuring stakeholder confidence (Amidjaya & Widagdo, 2020; Sheikh et al.,
2023).

Importantly, the results highlight the contextual specificity of sustainable banking frameworks. While
international literature often focuses on advanced economies, the Iranian context illustrates that institutional,
cultural, and policy-related factors significantly influence the feasibility of adopting such models (Jafari Gorji,
Najafi Beigi, Faqihi, et al., 2023; Najafi Beigi, 2018). Nevertheless, the convergence of Al and green finance
is a universally applicable strategy, capable of addressing systemic inefficiencies and fostering long-term
resilience.

In conclusion, this research contributes to the growing body of knowledge on sustainable financial
development by offering a tailored framework that integrates green finance instruments, Al-based
technologies, governance mechanisms, and human resource strategies. The model provides practical pathways
forbanks to reduce environmental and financial risks, enhance transparency, and supportbroader sustainability
goals. This dual emphasis on technological innovation and ecological responsibility situates banks as critical
actors in the pursuit of sustainable development.
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