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Abstract:

This study aimed to examine the effect of green finance on the sustainability performance of financial institutions, with
particular emphasis on the moderating role of financial technology (FinTech) adoption and the conditional role of digital
transformation maturity. This quantitative, cross-sectional, analytical study employed a survey design. Data were collected
using a questionnaire based on a five-point Likert scale. The measurement instrument was adapted from previous studies,
contextualized to the Iranian research environment, and its content validity was confirmed by experts. The respondents
comprised senior managers and experts from financial and credit institutions as well as professionals involved in financing
and investment who possessed relevant academic qualifications and professional experience. Following questionnaire
screening, 285 valid responses were retained for the final analysis. The data were analyzed using partial least squares
structural equation modeling (PLS-SEM) in SmartPLS to evaluate the measurement and structural models and test the direct,
moderating, and conditional moderating effects. Green finance had a positive and significant effect on sustainability
performance (B=0.353, t=3.179, p=0.001). The interaction between green finance and FinTech adoption also exerted a
positive and significant effect on sustainability performance (f=0.291, t=2.467, p=0.014), confirming the moderating role of
FinTech adoption. In contrast, the three-way interaction among green finance, FinTech adoption, and digital transformation
maturity was not statistically significant (f=-0.083, t=0.712, p=0.476); therefore, the hypothesized conditional moderating
role of digital transformation maturity was not supported. The model explained 66.6% of the variance in sustainability
performance (R?=0.666), while a GOF value of 0.673 indicated strong overall model fit. Green finance represents an effective
mechanism for improving the sustainability performance of financial institutions, and FinTech adoption can strengthen this
effect. However, higher digital transformation maturity does not necessarily intensify the moderating effect of FinTech,
suggesting that the contribution of digital capabilities depends on their strategic alignment with sustainability-oriented
processes and objectives.
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Extended Abstract

Introduction

The growing urgency of climate change, environmental degradation, resource scarcity, and the transition toward low-
carbon economic systems has significantly increased the importance of sustainable finance. Within this context, green finance
has emerged as a strategic mechanism through which financial resources can be redirected toward environmentally
responsible projects, renewable energy, cleaner technologies, and sustainable business activities. Green finance is
increasingly viewed not merely as an environmental financing mechanism but as an essential component of contemporary
financial systems capable of simultaneously supporting economic development and environmental objectives (Kumar, 2025;
Safdar et al., 2026). By facilitating investment in environmentally responsible activities and encouraging firms to incorporate
sustainability considerations into financial decision-making, green finance can contribute to improved long-term
organizational and societal outcomes (Darsono et al., 2025; Mohamed et al., 2025).

Sustainability performance has consequently become an important criterion for evaluating the effectiveness of financial
institutions. Rather than emphasizing financial outcomes alone, sustainability performance reflects an organization’s capacity
to generate economic value while simultaneously limiting adverse environmental and social consequences. Previous evidence
indicates that green finance can support sustainable performance through improved resource allocation, environmental
innovation, responsible investment, and the integration of sustainability principles into financial activities (Hussain et al,,
2024; Wang et al., 2023). Green financial instruments may also create favorable conditions for corporate innovation and
financing while facilitating the transition toward environmentally responsible economic structures (Li et al., 2024; Zaid et al.,
2024).

At the same time, the rapid emergence of financial technology has substantially transformed traditional financial systems.
FinTech encompasses digital payment systems, artificial intelligence, blockchain, mobile banking, data analytics, peer-to-peer
financing, and other technology-enabled financial services. These innovations have changed the manner in which financial
institutions deliver services, evaluate risks, manage information, and interact with customers (Dodda, 2025; Khan et al., 2026).
Evidence suggests that FinTech adoption can promote financial inclusion, improve banking performance, enhance financial
accessibility, and strengthen the efficiency of financial intermediation (Kazem et al., 2026; Radfar & Soltani Shushtari, 2026;
Uddin & Barai, 2026). FinTech has also become increasingly relevant to sustainable development because digital tools can
improve the transparency, monitoring, traceability, and efficiency of green financial activities (Naseem & Alim, 2026).

An important emerging argument is that FinTech may complement green finance rather than operate independently from
it. Digital financial technologies can reduce information asymmetry, facilitate the identification and evaluation of green
projects, improve monitoring mechanisms, and enable more efficient allocation of financial resources. Empirical evidence
indicates that FinTech can foster the development of green finance and enhance its contribution to sustainability outcomes
(Xu & Yin, 2025). Similarly, the integration of FinTech and green finance has been associated with improved sustainability
performance in banking institutions (Bonsu et al., 2025). Studies conducted in financial institutions have further
demonstrated that FinTech-based innovation may strengthen green innovation directly and indirectly through green finance

(Khalafi & Ashrafi, 2024), while digital finance has been linked to improved sustainability factors, financial performance, and
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green innovation (Filsarai & Kamali Rezazadeh Mashhadi, 2025). These findings suggest that FinTech adoption may serve as
a moderating capability that enhances the effect of green finance on sustainability performance.

However, the benefits of FinTech may depend on the broader digital capabilities of the organization. Digital transformation
involves more than adopting individual technological tools; it represents a strategic reconfiguration of organizational
structures, processes, information systems, managerial practices, and business models. Effective digital transformation
therefore depends on strategic alignment rather than technology acquisition alone (Kringelum et al., 2025). The post-
pandemic business environment has further accelerated technology adoption and digital restructuring, particularly in
emerging markets (Jibril et al., 2026). Studies have demonstrated that digital transformation can contribute to ESG
performance and sustainability through technological innovation, financing mechanisms, and improved organizational
capabilities (Sun et al.,, 2025; Xu et al., 2025). Nevertheless, the relationship between digitalization and sustainable
development may not always be uniformly positive, indicating that contextual and organizational conditions remain
important (Nguyen & Le, 2026).

The interaction among green finance, FinTech adoption, and digital transformation is therefore theoretically complex.
Digital finance may enhance sustainable development when supported by institutional quality (Ansari et al., 2024), while
governance mechanisms may determine whether FinTech generates sustainable outcomes (Naseem & Alim, 2026).
Furthermore, the effects of digital financial tools can vary according to consumer behavior, regulatory support, organizational
performance, and risk-related conditions (Mansourinia, 2026; Shirali & Heydari Haratmeh, 2026). Digital transformation may
also interact with green financial policies in ways that are not necessarily complementary, as certain green credit policies may
constrain digital innovation under particular conditions (Lu et al., 2024). Recent evidence therefore emphasizes the need to
investigate green finance, FinTech, and digital transformation within an integrated framework (Hidayat-ur-Rehman &
Hossain, 2025; Zaid et al., 2025). The objective of the present study was to examine the effect of green finance on the
sustainability performance of financial institutions, with particular emphasis on the moderating role of FinTech adoption and
the conditional moderating role of digital transformation maturity.

Materials and Methods

The study employed a quantitative, cross-sectional, and analytical research design using a survey methodology. Data were
collected through a structured questionnaire based on a five-point Likert scale. The measurement instrument was adapted
from established measures used in previous research and subsequently modified to correspond with the characteristics of
the Iranian financial environment. The revised questionnaire was evaluated by academic experts and professionals, and its
content validity was confirmed prior to data collection.

The target respondents consisted of senior managers and experts working in financial and credit institutions as well as
professionals involved in financing and investment activities. Eligibility for participation required relevant academic
qualifications and professional experience in areas such as accounting, financial management, economics, business
administration, banking, financial engineering, investment management, information technology, financial services, or digital
transformation. These criteria were adopted to ensure that respondents possessed sufficient knowledge of green financing
mechanisms, FinTech applications, digital transformation processes, and organizational sustainability.

After questionnaire distribution, screening, and removal of unusable responses, 285 valid questionnaires were retained

for the final analysis. The collected data were initially organized and prepared before being analyzed in SmartPLS. Partial least
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squares structural equation modeling (PLS-SEM) was used to assess the measurement and structural models. Reliability and
convergent validity were evaluated using Cronbach’s alpha, composite reliability, rho_A, and average variance extracted.
Structural model assessment incorporated explanatory power, predictive relevance, overall model fit, path coefficients, t-
statistics, and probability values. The hypotheses included the direct effect of green finance on sustainability performance,
the moderating effect of FinTech adoption on this relationship, and the conditional moderating effect of digital
transformation maturity.

Findings

The measurement model demonstrated satisfactory psychometric properties. The reliability and convergent validity
indicators for the study constructs exceeded the recommended thresholds, supporting the adequacy of the measurement
model. The overall structural model also demonstrated acceptable explanatory capacity. The coefficient of determination for
sustainability performance was R?=0.666, indicating that the model explained 66.6% of the variance in sustainability
performance. Furthermore, the overall goodness-of-fit index was 0.673, indicating strong overall model fit.

Hypothesis testing produced three main findings. First, green finance had a positive and statistically significant effect on
sustainability performance. The standardized path coefficient was =0.353, with t=3.179 and p=0.001. Accordingly, the first
hypothesis was supported, indicating that greater implementation of green financing practices was associated with higher
sustainability performance among the financial institutions examined.

Second, FinTech adoption significantly moderated the relationship between green finance and sustainability performance.
The interaction effect between green finance and FinTech adoption was positive and statistically significant (8=0.291, t=2.467,
p=0.014). Thus, the second hypothesis was supported. This finding indicates that the positive influence of green finance on
sustainability performance becomes stronger as the level of FinTech adoption increases.

Third, the conditional moderating effect involving digital transformation maturity was not statistically significant. The
three-way interaction among green finance, FinTech adoption, and digital transformation maturity produced a coefficient of
B=-0.083, with t=0.712 and p=0.476. Therefore, the third hypothesis was not supported. Digital transformation maturity did
not significantly strengthen the moderating effect of FinTech adoption on the relationship between green finance and
sustainability performance.

Discussion and Conclusion

The findings demonstrate that green finance represents an important determinant of sustainability performance in
financial institutions. The positive direct relationship indicates that directing financial resources toward environmentally
responsible activities can generate benefits extending beyond environmental considerations alone. Green financing can
facilitate better allocation of capital, encourage investment in cleaner technologies, reduce exposure to environmentally
related risks, and strengthen the integration of sustainability considerations into organizational decision-making. Financial
institutions may therefore improve their long-term sustainability by embedding green financing principles within lending,
investment, and resource-allocation processes.

The significant moderating effect of FinTech adoption is particularly important. The result suggests that green finance is
more effective when financial institutions possess stronger capabilities to use digital financial technologies. FinTech may
increase the practical effectiveness of green financing by improving data collection, project evaluation, monitoring,

transparency, risk assessment, transaction efficiency, and access to sustainable financial products. Digital platforms can also
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facilitate faster identification of eligible green projects and more efficient supervision of the allocation and use of financial
resources. FinTech therefore appears to operate as a complementary capability through which the benefits of green finance
can be converted more effectively into sustainability outcomes.

In contrast, digital transformation maturity did not significantly strengthen the moderating role of FinTech. This finding
suggests an important distinction between possessing digital capabilities and effectively integrating those capabilities with
sustainability-oriented financial processes. A financial institution may have advanced digital systems, automated procedures,
and sophisticated technological infrastructures without necessarily employing them in ways that reinforce green financing
activities. Digital maturity alone may therefore be insufficient to create additional sustainability benefits unless digital
capabilities are strategically aligned with green finance, sustainability objectives, organizational governance, and operational
processes.

The non-significant conditional effect may also indicate that the contribution of digital transformation depends more on
the quality of implementation than on the overall level of maturity. Organizations may differ considerably in their ability to
integrate digital infrastructure with financial innovation, environmental objectives, employee competencies, data
governance, and managerial decision-making. Consequently, a higher level of digital maturity does not automatically
guarantee stronger synergies between FinTech and green finance. Strategic alignment, organizational readiness, governance
quality, and the actual use of technology in sustainability-related processes may be more important than digital maturity
considered in isolation.

Overall, the study contributes to understanding the interconnected roles of green finance and financial technology in
sustainability performance. The findings demonstrate that green finance directly enhances sustainability performance and
that FinTech adoption strengthens this relationship. However, the additional conditional role expected from digital
transformation maturity was not supported. These findings suggest that financial institutions should avoid treating digital
transformation as an end in itself. Instead, they should emphasize the purposeful integration of digital capabilities with green
financial strategies and sustainability-oriented decision-making. The effective combination of green finance and FinTech
appears to provide a more immediate pathway toward improved sustainability performance, whereas the contribution of
broader digital transformation depends on how successfully technological capabilities are aligned with organizational

sustainability objectives.
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