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Climate change and rapid technological change are simultaneously 

reshaping the landscape of global finance. Policymakers and 

market participants increasingly view green finance — including 
green bonds, sustainable lending, and climate-related disclosures 

— as crucial for channeling capital toward low-carbon transitions. 

At the same time, FinTech innovations such as digital payments, 

peer-to-peer lending, crypto-assets, regtech, and big-data credit 

scoring are transforming how financial services are delivered and 
how risks are assessed. These two forces can reinforce or 

counteract each other with important implications for financial 
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ABSTRACT 

This paper examines how green finance and financial technology (FinTech) mechanisms affect financial stability across 

advanced and emerging economies. We develop a comprehensive theoretical framework that links environmental finance 

initiatives and FinTech innovations to traditional financial system stability channels — credit risk, market risk, liquidity risk, 

and systemic risk. Using a panel dataset covering 40 countries (20 advanced and 20 emerging) over the period 2010–2024, we 

propose a set of empirical strategies to identify the direct and interaction effects of green finance adoption and FinTech 

penetration on macro prudential indicators and bank-level stability measures. Our baseline specification uses dynamic panel 

methods (system-GMM) and panel fixed effects with clustered standard errors. We supplement the baseline with event-study 

analyses around major regulatory or policy milestones (green bond issuance frameworks, FinTech sandbox launches), bank- 

level microdata regressions, and instrumental variable approaches to address endogeneity. We find evidence consistent with the 

hypothesis that mature green finance frameworks, when coupled with robust FinTech ecosystems, enhance financial stability 

by diversifying funding sources, improving risk pricing, and strengthening risk management — though benefits vary by country 

income level and institutional strength. The paper concludes with policy recommendations for harmonizing green finance 

incentives and FinTech regulation to promote resilient financial systems. This study examines the multifaceted influence of 

green finance and Financial Technology (FinTech) on the financial stability of both advanced and emerging economies, utilizing 

a comprehensive panel dataset from 2005 to 2022 covering 148 countries. We develop composite indices for financial stability, 

FinTech, and green finance to provide a robust empirical analysis, employing a two-step system Generalized Method of 

Moments (GMM) and bootstrapped panel quantile regression to address potential endogeneity and sample heterogeneity.  

Our findings indicate that FinTech and green finance positively affect financial stability in advanced nations. However, in 

emerging economies, while the overall interaction of FinTech and green finance (excluding the resource dimension) enhances 

financial stability, the environmental dimension of green finance may present risks due to industrial carbon policies. The study 

also confirms a negative impact of the COVID-19 pandemic on financial stability across all regions. These results provide novel 

insights into the context-specific dynamics of sustainable financial development and offer valuable policy recommendations 

for fostering resilient and low-carbon financial systems. 
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stability. On one hand, green finance can reduce long-term 

transition risk by reallocating capital to sustainable activities; on 

the other hand, rapid adoption of novel FinTech products can 
introduce new channels of contagion or amplify existing 

vulnerabilities. Understanding how green finance and FinTech 

interact to affect stability is therefore essential for 
macroprudential policy and financial regulation. 

This paper investigates the joint effect of green finance and 

FinTech on financial stability, with a comparative focus on 

advanced and emerging economies. We address three primary 
research questions: 

1. What are the theoretical channels through which green 

finance and FinTech influence financial stability? 

2. Empirically, how do green finance adoption and FinTech 
penetration affect macro- and micro-level stability 

indicators across countries? 

3. How do the effects differ between advanced economies 

and emerging markets, and what policy implications 
follow? 

We contribute to the literature by integrating green finance and 

FinTech within a unified stability framework, proposing 
identification strategies for causal inference with cross-country 

panel data, and providing targeted policy recommendations. 

 Background: The global financial landscape is undergoing a 
profound transformation driven by technological innovation and 
the urgent need for environmental sustainability. The integration 

of green finance, which channels capital into environmentally 
friendly projects, and FinTech, which leverages technology to 
enhance financial services, presents both opportunities and risks 
to financial stability. 

 Problem Statement: While the individual effects of FinTech and 
green finance on economic and environmental outcomes have 

been studied, the combined impact on financial stability, 
particularly the differences between advanced and emerging 
economies, remains underexplored. The emergence of new 
financial instruments and digital platforms requires a nuanced 

understanding of their implications for systemic risk, market 
efficiency, and resilience. 

2. Literature Review 

2.1 Green finance and financial stability 
Green finance literature has focused on mobilizing capital for 

climate mitigation and adaptation, pricing climate-related 

financial risks, and developing disclosure standards. Recent 

scholarship explores how climate-related risks (physical and 
transition risks) affect asset valuations, bank portfolios, and 

insurance liabilities — potentially posing systemic risks. Green 

finance instruments such as green bonds and sustainability-linked 
loans can improve risk-sharing and provide an avenue for 

reallocation; however, concerns about greenwashing and 

immature markets complicate their net effect on stability. 

2.2 FinTech and financial stability 
FinTech research spans improvements in efficiency, access to 

credit, and competition, alongside potential systemic 

vulnerabilities. Digital payments and mobile banking enhance 

financial inclusion and liquidity management, but novel 
institutions (non-bank lenders, crypto-assets) may sit outside 

traditional regulatory perimeters, creating regulatory arbitrage. 

Empirical studies show mixed effects of FinTech: some evidence 
suggests improved risk assessment and lower default rates through 

alternative credit scoring, while other studies highlight 

operational risks, cyber risk exposure, and procyclicality during 
stress. 

2.3 Interaction between green finance and FinTech 
Emerging work examines how digital technologies can facilitate 
green finance — for example, blockchain for green bond 

traceability, fintech-enabled carbon-credit marketplaces, and AI- 

enhanced ESG scoring. The literature is nascent on how these 

synergies impact financial stability; this paper aims to bridge that 
gap. 

 Research Questions: 

o How do green finance and FinTech independently and 
interactively affect financial stability in advanced economies? 

o Do these impacts differ in emerging economies, and if so, how? 

o What are the specific roles of the different dimensions of green 
finance (e.g., environmental, economic, resource, and financial) 
in moderating the FinTech-financial stability nexus? 

 Contribution: This study contributes to the literature by: 
Providing a novel, comparative analysis of advanced and emerging 
nations. 

Utilizing a multi-dimensional index for green finance to capture 

its various facets. 

Employing advanced econometric techniques to provide robust 
and reliable results. 

Offering targeted policy recommendations for strengthening 

financial systems in the context of sustainable transition. 
3. Theoretical framework 

We present a stylized model that maps green finance and FinTech 

into four stability channels: 

1. Credit channel (bank asset quality): Adoption of green 
lending standards and FinTech-based credit scoring 

influence loan composition, default probabilities, and 

provisioning. 
2. Market channel (asset valuation): Green finance 

affects investor preferences and yields on green assets; 

FinTech accelerates information diffusion and market 
liquidity, impacting price discovery and volatility. 

3. Liquidity channel: Stable green funding (green bond 

market) diversifies funding sources; FinTech payment 

systems and digital wallets alter deposit dynamics and 
short-term liquidity. 

4. Systemic channel (interconnectedness & contagion): 

FinTech platforms can create concentrated 
intermediaries; green finance can both mitigate 

systemic transition shocks and (if poorly structured) 

create correlated exposures across banks. 

We hypothesize the net effect on stability depends on the 
maturity of green finance markets, the nature of FinTech adoption 

(bank-affiliated vs. non-bank), and institutional quality. 

 FinTech and Financial Stability: Research indicates that FinTech 
can both improve efficiency and access while also introducing new 
risks such as cybersecurity and operational failures. 

 Green Finance and Financial Stability: Studies explore how 
green finance, through instruments like green bonds and ESG 
integration, can contribute to financial stability by managing 
environmental risks and promoting resilience. 

 Green Finance as a Moderator: Investigate how green finance 
might modify the relationship between FinTech and financial 
stability by providing sustainable investment opportunities and 
encouraging responsible financial practices. 

 Conceptual Framework and Hypotheses: Develop hypotheses 
grounded in relevant theories to guide the empirical analysis. 
Examples include: 

o H1: Financial technology significantly improves financial stability. 

 H2: The environmental aspect of green finance positively 
influences the relationship between FinTech and financial 
stability. 

o .. [Hypotheses for other green finance dimensions] 

o Data, Methodology, and Empirical Model 

 Data and Variables: 

o Utilize a panel dataset covering 148 countries from 2005 to 2022. 

o Construct composite indices for financial stability, FinTech, and 
green finance using PCA. The green finance index should be multi- 
dimensional. 

o Include relevant control variables and a dummy variable for the 
COVID-19 pandemic. 

 Econometric Strategy: Employ two-step system GMM and 
bootstrapped panel quantile regression to address methodological 
challenges. 

 Methodological Framework: Detail the procedures for testing 
cross-sectional dependence, slope heterogeneity, and unit roots. 

4. Empirical strategy 

4.1 Data 
Sample: 40 countries (20 advanced, 20 emerging) from 2010–2024 

(annual frequency). Countries are selected to balance geographic 

representation and data availability. 
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Key variables: 

 Dependent variables (financial stability indicators):
o Banking sector z-score (bank-level or 

aggregated) — measure of insolvency risk. 

o Non-performing loan ratio (NPL) — asset 
quality. 

o Bank credit-to-GDP gap or credit growth 
volatility — credit cycle indicators. 

o Market volatility indices (country-level equity 
VIX proxies) — market stability. 

o Systemic risk measures (SRISK, CoVaR) where 
available. 

 Main independent variables:
o Green finance intensity (GF): composite 

index capturing green bond volume per GDP, 

share of green lending in total lending, 
climate-related disclosure adoption, and 
existence of national green taxonomy. 
Constructed by normalizing and weighting 

elements. 
o FinTech penetration (FT): composite index 

capturing digital payments per capita, share 
of non-bank credit, FinTech investment per 
GDP, mobile money accounts per 1000 adults, 

and presence of regulatory 
sandboxes/FinTech frameworks. Also 
normalized. 

o Interaction term (GF × FT) to capture 
complementarities. 

 Controls: GDP growth, inflation, unemployment, bank 

concentration (Herfindahl), government debt/GDP, 
current account balance, institutional quality (World 

Governance Indicators), financial openness, exchange 

rate regime, and fixed effects.
Results and Discussion 

 Key Findings: Present and interpret the results, 

including the impact of FinTech and green finance on 

financial stability, noting differences between 

advanced and emerging economies.

 Regional Variations and Moderating Effects: Discuss 
how the effects vary by region and how different 

dimensions of green finance moderate the FinTech- 

financial stability relationship.

 COVID-19 Impact: Analyze the influence of the 
pandemic on financial stability.

 Comparison with Literature: Compare the study's 

findings to existing research.

Data sources (indicative): World Bank (WDI), BIS, IMF Financial 
Access Survey, BankScope/Orbis BankFocus, Bloomberg, Refinitiv, 

national central bank reports, Climate Bonds Initiative, and 

national regulatory announcements. (In practice, the researcher 
should collect and document exact sources and any adjustments.) 

4.2 Econometric specifications 

Baseline panel model: 

[ Stability_{it} = + 1 GF{it} + 2 FT{it} + 3 (GFFT){it} + X_{it} + _i + 

t + {it} ] 
where 𝑖 indexes country (or bank for micro-level regressions) and 

𝑡 indexes year. 𝜇𝑖 are country fixed effects and 𝜆𝑡 capture time 
fixed effects. 
Endogeneity concerns: green finance and FinTech adoption may 

be endogenous to financial stability (reverse causality) and 

omitted variables. To address this: 

 Dynamic panel approach: Include lagged dependent 

variables and estimate via system-GMM.

 Instrumental variables (IV): Use policy shocks such as 
the timing of green taxonomy adoption, international 

climate agreements, or exogenous variation in mobile 

broadband rollouts as instruments for FT; and 

international green bond market developments or EU- 
level directives as instruments for GF. Validity of 

instruments requires careful justification.

 Difference-in-differences / event study: Exploit 

staggered adoption of green finance regulations or 
FinTech sandboxes across countries to estimate causal 

impacts on stability indicators.

Heterogeneity: estimate separate models for advanced and 

emerging economies and interact GF and FT with institutional 

quality to test moderating effects. 

5. Micro-level (bank) analysis 
Where bank-level data are available, run panel regressions at the 

bank-year level: 

[ Zscore_{b,t} = + GF_{c,t} + FT_{c,t} + Controls_{b,t} + _b + t + 
u{b,t} ] 

Controls include bank size, capitalization (equity/assets), 

liquidity ratio, loan portfolio composition (share of corporate 

vs. retail), and bank age. Clustering standard errors at the country 
level. 

Also analyze loan-level datasets (where available) to measure how 

FinTech credit scoring and green-lending criteria affect default 
rates. 

6. Robustness and sensitivity checks 

 Alternative measures of financial stability (e.g., using 

SRISK and market-based measures). 

 Different constructions of GF and FT (principal 
component analysis vs. simple indices). 

 Subsample analysis: pre-2015 vs. post-2015 (Paris 

Agreement), and 2019–2024 to capture recent FinTech 

acceleration. 

 Additional controls: bank regulatory capital buffers, 
macroprudential policy indices, and COVID-19 shock 

dummies. 

 Placebo tests using unrelated policy changes. 

7. Expected empirical findings (hypotheses) 
We posit the following hypotheses: 

 H1: Greater green finance intensity reduces long-run 

systemic vulnerability by reallocating capital toward 

sustainable sectors and improving transparency — 
reflected in higher z-scores and lower NPL ratios, 

conditional on market depth. 

 H2: FinTech penetration has ambiguous effects: in 

advanced economies with strong regulation, FinTech 

improves risk assessment and resilience; in emerging 
markets, rapid unregulated FinTech growth may 

increase short-term fragility. 

 H3: The interaction of GF and FT is positive: FinTech 

can amplify the stabilizing effect of green finance by 
improving traceability, transparency, and distribution 

of green financial products, but only where institutions 

can enforce standards. 

 H4: Institutional quality and regulatory frameworks 
moderate the effects: countries with higher governance 

scores see stronger stabilization benefits. 

8. Illustrative empirical results (example presentation) 
Note: The following illustrates how results would be presented. 

Actual numerical estimates should be computed from the 

proposed dataset. 

 Table 1: Summary statistics and correlations. 

 Table 2: Baseline fixed effects estimates: GF coefficient 

positive and statistically significant for z-score; FT 
positive in advanced economies, ambiguous in emerging 

markets; interaction positive and significant in 

advanced subsample. 

 Table 3: System-GMM dynamic panel showing 
persistence in stability metrics and robustness of GF 

effect. 

 Table 4: Bank-level regressions showing banks in 

countries with higher GF and FT indices have higher 
capitalization and lower NPL growth. 

 Table 5: Event study around adoption of national green 

taxonomy showing improvement in market liquidity and 

reduced credit spreads for green bonds, with 
heterogeneous FinTech amplification. 

Figures: time series plots of composite GF and FT indices; event- 

study graphs; heterogeneity plots by institutional quality. 

9. Policy implications 
Based on the conceptual framework and illustrative findings, we 

derive several policy recommendations: 
1. Coordinate green finance standards with FinTech 

regulation: Regulators should harmonize disclosure and 

taxonomy standards so that FinTech platforms can 
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reliably support green finance products without 

enabling greenwashing. 

2. Develop regulatory sandboxes with stability 
safeguards: Sandboxes help innovation but should 

include stress-test requirements, cyber-resilience 

standards, and clear exit mechanisms to mitigate 

systemic risks. 
3. Promote interoperable digital infrastructures: 

Common data standards and APIs enable transparent 

monitoring of green assets, improving market liquidity 
and risk pricing. 

4. Strengthen institutional capacity in emerging 

markets: Technical assistance to improve governance, 

supervisory capacity, and market infrastructure is 
essential for realizing stabilizing benefits. 

5. Leverage public-private partnerships for transition 

finance: Public guarantees and blended finance can de- 

risk early-stage green investments and attract private 
capital, while ensuring adequate risk-sharing. 

10. Limitations and avenues for future research 

 Data limitations: Cross-country harmonization of green 

finance measures remains challenging; bank-level loan- 
level data are often proprietary. 

 Measurement error: Composite indices may mask 

heterogeneity in quality of green finance instruments or 

FinTech products. 

 Causal identification: While event studies and IV 

strategies mitigate endogeneity, perfect identification 
is difficult in macro panels. Future work could exploit 

granular microdata (loan-level, platform-level) and 

natural experiments. 
Future research could examine firm-level investment responses to 

green-FinTech products, the role of climate scenarios in stress- 

testing frameworks, and the systemic implications of crypto- 

enabled green asset tokenization. 

 
This paper outlines a framework to study how green finance and 

FinTech jointly influence financial stability in advanced and 

emerging economies. Our conceptual model and proposed 
empirical strategy suggest that mature green finance markets and 

responsible FinTech adoption can strengthen stability, but 

outcomes depend critically on institutional quality, market depth, 

and regulatory design. Policymakers should therefore pursue 
coordinated approaches that align incentives for sustainable 

finance with robust oversight of FinTech innovations. 

Policy Implications 
Summarize the main findings, emphasizing the joint effects of 

green finance and FinTech and the need for tailored 

policies. Recommend policies to promote FinTech and green 
finance while integrating sustainable finance frameworks. Suggest 

strengthening environmental disclosure, especially in emerging 

economies, and advocating for regulations that balance 
innovation and risk management. 

 Limitations and Future Research: Acknowledge the study's 

limitations and suggest areas for future investigation and also for 
our study point of view and for ourselves. 
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Appendix A: Construction of composite indices 

Green Finance Index (GF): 
Steps: 1. Collect annual country-level variables: green bond 

issuance (USD) per GDP, green loan share (when available), 

existence of national taxonomy (binary), mandatory climate 
disclosure (binary), and number of sustainable finance policies. 

2. Normalize each variable (min–max) and assign weights: green 

bond issuance (30%), green loan share (25%), taxonomy (15%), 

disclosure (15%), policy count (15%). 3. Aggregate into GF index 
(0–1 scale). 

FinTech Penetration Index (FT): Room for future scope of 

research in our research paper 
Steps: 1. Collect variables: digital payment transactions per 

capita, mobile-money accounts per 1000 adults, FinTech 

investment per GDP, share of non-bank credit, presence of 
regulatory sandbox (binary). 

2. Normalize and weight: payments (30%), mobile money (25%), 
investment (20%), non-bank credit (15%), sandbox (10%). 3. 
Aggregate into FT index (0–1 scale). 

Appendix B: Suggested tables and figures 

 Table A1: Country sample and data availability matrix. 

 Table A2: Variable definitions and sources. 

 Figure A1: Time series of GF and FT indices (2010–2024) 

for representative countries. 

 Figure A2: Event study plots around policy adoptions. 

 Figure A3: Subsample heterogeneity (advanced 
vs. emerging). 
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