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Objective: This article aims to present and estimate a human development model
in Iran, with an emphasis on green finance and the FinTech index. Green finance is
recognized as a key strategy in ensuring economic and environmental
sustainability, while FinTech can facilitate access to financial resources and
improve human development indicators. The primary objective of this study is to
examine the impact of these two factors on human development in the period from
1996 to 2022. Methodology: This study is applied and descriptive-analytical,
utilizing statistical methods and modeling for data analysis. To measure the green
finance index, five economic and environmental variables were employed. The
Principal Component Analysis (PCA) method was used to extract the green finance
index. Subsequently, the Markov regime-switching approach was applied to
estimate the model and analyze the impact of green finance and FinTech on human
development. Findings: The results from the Markov model estimation indicate
that both green finance and FinTech have a positive and significant impact on
human development. During periods of economic growth, employment, education,
and capital also contribute to enhancing human development. The coefficients of
green finance and FinTech remained positive in both recession and growth regimes,
demonstrating their consistent influence on human development across varying
economic conditions. Conclusion: This study concludes that green finance and
FinTech can effectively promote human development in Iran. Utilizing green
financial tools and modern financial technologies, especially during economic
downturns, plays a crucial role in improving human development indicators and
fostering sustainable economic growth.

Keywords: Human Development, Green Finance, FinTech, Principal
Component Analysis, Markov Regime-Switching.
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EXTENDED ABSTRACT
Introduction

The rise of green finance and FinTech has introduced new paradigms in economic sustainability
and human development. Green finance, a strategic approach to ensuring environmental and economic
balance, plays a significant role in addressing the pressing issues of climate change and resource depletion.
It involves the allocation of financial resources to projects and technologies that foster environmental
protection and sustainability (Hosseini & Lalehbar, 2023). FinTech, on the other hand, has revolutionized
the financial sector by improving access to financial services through technological innovations. It
streamlines payment processes, expands credit access, and facilitates efficient resource allocation, thereby
enhancing economic productivity and contributing to human development (Alizadeh & Jalali Filshour, 2023).

Human development, a multifaceted process, encompasses improvements in quality of life,
education, healthcare, and employment opportunities. By leveraging green finance and FinTech, nations
can improve human development indicators, particularly in countries experiencing rapid technological
and environmental shifts (Khazayi et al., 2022). The present study focuses on providing and estimating a
human development model in Iran with an emphasis on the roles of green finance and the FinTech index.
Using data from 1996 to 2022, this study explores the impact of these two factors on human development
across different economic cycles (growth and recession).

Methodology

This study adopts a descriptive-analytical approach, employing quantitative methods for data
collection and analysis. The period under review spans from 1996 to 2022, and data were collected from
national databases and financial institutions. Key variables include the green finance index and the
FinTech index, alongside macroeconomic indicators such as employment, education, and capital. The
green finance index was derived using the Principal Component Analysis (PCA) method, which integrates
five economic and environmental variables—real GDP per capita, energy productivity, carbon efficiency,
carbon emission rate, and the share of renewable energy.

The FinTech index was calculated as the ratio of internet and mobile transactions to the GDP,
reflecting the penetration and usage of financial technologies. Other variables like labor force participation
(employment rate), human capital (secondary school enrollment rate), and capital stock were also
considered. To estimate the human development model, the Markov regime-switching model was applied,
allowing for analysis across different economic regimes (growth and recession). This approach provides
a dynamic view of how green finance and FinTech influence human development under varying economic
conditions.

Findings

The study's findings indicate a positive and statistically significant impact of both green finance
and FinTech on human development in Iran. The analysis revealed that during periods of economic
growth, employment, education, and capital significantly contribute to improving human development.



The coefficients of green finance and FinTech remained positive in both recession and growth regimes,
illustrating their consistent influence across different economic conditions.

In recessionary periods, green finance still played a critical role in sustaining human development
by directing investments toward sustainable projects and reducing environmental degradation. Similarly,
FinTech contributed to maintaining access to financial services, which in turn helped stabilize human
development indicators like income and education levels. Specifically, the estimated coefficients for green
finance and FinTech during recessions were 0.112 and 0.927, respectively, indicating their substantial
influence during downturns.

The regression results also highlighted that human capital (education) and labor force participation
showed stronger positive impacts during growth phases, where they acted as accelerators for human
development. Capital formation (investment in physical infrastructure) also displayed a significant
positive effect, reinforcing the role of infrastructure in supporting long-term human development.

Discussion and Conclusion

The Discussion and Conclusion section highlights the significance of green finance and FinTech
in improving human development in Iran. The findings suggest that green finance, by supporting
sustainable projects, plays a crucial role in enhancing employment, education, and overall welfare. It
contributes to environmental preservation while fostering economic stability, especially during recession
periods. Similarly, FinTech enhances access to financial services, thereby reducing financial barriers,
increasing economic opportunities, and improving living standards. The study shows that both factors
significantly influence human development in both recession and growth periods. The research aligns with
previous studies (Alizadeh & Jalali Filshour, 2023; Alizadeh & Khalili Asr, 2023; Alizadeh & Larijani, 2018;
Peng & Zheng, 2021; Xiong & Sun, 2023; Zhang et al., 2022), which emphasize the positive effects of green
banking on environmental and economic performance.

In conclusion, the integration of green finance and FinTech into national policies is essential for
sustainable human development. Policymakers are encouraged to leverage these tools to ensure economic
resilience and environmental sustainability. Future research could explore the specific long-term impacts
of green finance and FinTech on education, healthcare, and income distribution, providing a more detailed
understanding of their benefits.
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