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Abstract: The global transition toward a low-carbon economy requires innovative financial 
instruments to bridge the funding gap for sustainable development. Although green financial 
products have rapidly proliferated, their systemic mechanisms for facilitating decarbonization 
remain insufficiently explored. This study examines how innovation in green financial products 
structurally supports low-carbon transitions through integrated policy, market, and technology 
interactions. A tripartite mechanism framework is developed, encompassing price discovery, risk 
allocation, and value circulation, addressing the critical disconnect between financial design and 
emission-reduction outcomes. Methodologically, the research combines systematic case studies of 
representative green financial instruments across China, the EU, and the US with a novel 
mechanism effectiveness assessment matrix, evaluating coverage breadth, market responsiveness, 
and sustainability impact across twelve flagship products. Findings highlight three key dynamics: 
policy signals amplify market expectations through certification systems, securitization techniques 
reduce technology adoption risks, and blockchain-enabled carbon tracing generates positive 
feedback loops. Products incorporating dynamic ESG pricing demonstrate 23% higher capital 
efficiency compared with conventional green instruments. This study advances sustainable finance 
theory by operationalizing the concept of "mechanism stacking," where complementary designs 
produce nonlinear climate benefits. Practically, it offers regulators evidence-based templates for 
product standardization and guides financial institutions in designing next-generation climate-
aligned instruments. These insights promote the alignment of financial innovation with Paris 
Agreement targets and emphasize the importance of cross-border mechanism interoperability. 
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1. Introduction 
As of February 2021, 124 countries worldwide have declared their intention to 

achieve carbon neutrality and net-zero carbon emissions by 2050 or 2060 [1]. This global 
commitment has positioned green finance as a pivotal enabler of low-carbon transitions. 
With increasing attention to environmental protection, climate change, and sustainable 
development, policymakers and researchers have increasingly focused on the role of 
green finance [2]. The development of green finance is essential for realizing sustainable 
development goals and addressing urgent environmental challenges [3]. With over 130 
countries pledging to reach net-zero emissions by mid-century, the financial sector faces 
unprecedented pressure to align capital flows with climate objectives. Green financial 
products, including green bonds and carbon derivatives, have expanded rapidly, with the 
global market exceeding $1 trillion in annual issuance. Such financial products can 
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directly fund specific projects to achieve sustainability goals or provide general financing 
to companies whose operations meet certain sustainability criteria [4]. In this context, 
financial institutions have issued diverse green instruments, such as green bonds, green 
funds, and green credits, often to capture market premiums [5]. However, this rapid 
expansion has exposed fundamental gaps between financial innovation and measurable 
decarbonization outcomes. Existing policy frameworks, despite their ambition, frequently 
lack granular mechanisms to convert financial instruments into verifiable emission 
reductions. Central to this challenge is the structural mismatch between the long-term, 
capital-intensive nature of low-carbon projects and the short-term risk-return 
expectations of conventional financial markets. 

A critical yet underexplored issue is the systemic disconnect between green product 
design and the operational mechanisms that drive decarbonization. Current innovations 
often emphasize formal compliance rather than substantive functionality, reflecting the 
"over-maintenance or under-maintenance" dilemma observed in renewable energy 
operations. Many products feature rigid structures that fail to adapt to evolving 
technologies or policy contexts, resulting in allocative inefficiencies. For example, static 
green loan criteria may exclude emerging carbon capture technologies, while 
standardized ESG metrics often overlook sector-specific transition pathways. The market 
for green loans remains relatively new, both globally and domestically [6]. This 
mechanistic deficiency undermines the potential for financial instruments to act as 
dynamic bridges linking climate policy targets with market implementation. 

This study develops an integrated framework to analyze how green financial 
products drive low-carbon transitions by examining synergistic interactions among policy, 
market, and technological factors. It focuses on three core mechanisms: price discovery 
for carbon valuation, risk allocation to stabilize investments, and value circulation to 
reinforce sustainability incentives. The framework accounts for temporal dynamics, 
recognizing that mechanism effectiveness varies with technological maturation and policy 
cycles. 

Methodologically, the research combines comparative case studies of green financial 
instruments with a mechanism effectiveness assessment matrix. Products are evaluated 
based on sector coverage, market responsiveness, and depth of sustainability impact, 
revealing superior design patterns such as dynamic coupon structures in sustainability-
linked bonds and blockchain-enabled carbon credit solutions. The study emphasizes 
institutional innovation over quantitative financial engineering. 

Findings highlight "mechanism stacking" as a key determinant of efficacy, where 
layered designs amplify climate benefits. Practically, the research provides regulators 
with evidence-based templates for product standardization and guides financial 
institutions in designing next-generation climate-aligned instruments. By linking 
mechanism configurations to decarbonization performance, this study addresses the $2.5 
trillion climate financing gap. These insights support the refinement of sustainable finance 
taxonomies and the implementation of the Paris Agreement, positioning financial 
innovation as a central driver of low-carbon economic development. 

2. Related Works 
Appropriate green finance can reduce environmental footprints and enhance 

environmental quality because its primary objective is balancing economic growth with 
ecological sustainability [7]. The theoretical evolution of green finance has progressed 
through three distinct phases, as illustrated in Figure 1. Compared with traditional finance, 
green finance emphasizes environmental priorities, considering ecological protection and 
resource efficiency as critical criteria for assessing activity effectiveness [8]. Initially 
focused on environmental risk mitigation in the 1990s, the field gradually incorporated 
value creation paradigms, ultimately developing into the current systemic integration 
approach that aligns financial flows with sustainable development goals. This evolution 
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reflects fundamental shifts in understanding the relationship between financial systems 
and ecological boundaries, with modern theories emphasizing the co-evolution of 
economic value and environmental preservation. 

 
Figure 1. Theoretical Evolution of Green Finance. 

As shown in Figure 1, this developmental trajectory highlights the increasing 
complexity and integration of green finance concepts. Empirical studies demonstrate 
significant geographical variations in the effectiveness of green financial instruments. In 
general, green finance supports decarbonization policies, facilitates the development of 
low-carbon technologies, and promotes the greening and eco-modernization of 
production processes through instruments such as green fiscal investments, green credit, 
green insurance, and green bonds (GFIs) [9]. These instruments can impact economic 
systems both directly and indirectly [10]. As shown in Table 1, European green bond 
standards exhibit particularly strong leverage effects due to comprehensive certification 
systems. Green bonds, as fixed-income securities, allocate proceeds exclusively to fund 
new or existing projects that contribute to environmental sustainability [11]. Among 
sustainability-themed investment products, including sustainability-linked loans and 
social bonds, green bonds occupy a central position [12]. Conversely, the Chinese carbon 
market faces challenges with trading liquidity despite substantial policy support. These 
regional differences underscore the critical role of institutional ecosystems in determining 
the effectiveness of financial mechanisms. 

Table 1. Comparative Effectiveness of Green Financial Instruments. 

Region Instrument Type Certification 
Coverage 

Market 
Penetration 

Policy Linkage  

European Union  Green Bonds 92% 78% Strong  
China Carbon Trading  65% 42% Moderate  

United States Sustainability 
Loans 58% 61% Weak-Moderate 

The dynamic interface between financial mechanisms and technological innovation 
represents a critical research frontier. Current literature predominantly examines static 
product designs, often overlooking the temporal evolution of financial products in 
response to changing technologies [13]. This gap resembles maintenance scheduling 
challenges observed in renewable energy operations, where fixed protocols fail to 
accommodate real-world variability. Research particularly lacks frameworks to model the 
adaptive capacity of financial instruments throughout technology maturation cycles. As 
shown in Figure 2, research focus distribution from 2015 to 2023 reveals persistent 
imbalances, with disproportionate attention to static product features rather than 
dynamic mechanism interactions. 
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Figure 2. Research Focus Distribution in Green Finance (2015-2023). 

Three primary limitations characterize current scholarship. First, the persistent 
disconnection between micro-level product innovations and macro-level decarbonization 
outcomes results in evaluation frameworks that underestimate systemic effects. Second, 
the temporal dimension remains underdeveloped in financial mechanism analysis, 
particularly regarding adaptation to technological learning curves and shifting policy 
regimes. Third, the interdisciplinary nature of effective mechanism design requires 
analytical approaches that integrate financial economics, environmental science, and 
transition theory. Collectively, these gaps underscore the necessity for more holistic 
approaches capturing dynamic interactions between financial innovation and low-carbon 
transitions. 

The conceptual framework emerging from this review identifies policy-market-
technology interactions as the critical determinant of green financial product effectiveness. 
Successful instruments consistently demonstrate three characteristics: robust 
environmental impact quantification, adaptive risk allocation structures, and embedded 
feedback mechanisms that reinforce sustainable practices. These insights inform the 
subsequent development of the systemic analysis framework presented in this study. 

3. Mechanism Framework Design 
The systemic nature of green financial product innovation requires precise 

delineation of system boundaries across temporal, spatial, and stakeholder dimensions. 
As shown in Figure 3, the framework's temporal dimension aligns financial product 
lifecycles with policy implementation cycles, creating synchronized intervention 
windows that maximize mechanism effectiveness. Spatially, the analysis focuses on 
jurisdictional boundaries where financial regulations and climate policies interact 
coherently. The stakeholder ecosystem forms a tripartite structure in which financial 
institutions, enterprises, and regulators engage in dynamic equilibrium, each possessing 
distinct but interconnected leverage points for mechanism activation. 

 
Figure 3. System Boundary Framework for Green Financial Mechanisms. 

Three core mechanisms constitute the operational backbone of this framework, each 
addressing specific market failure patterns in low-carbon transitions. The price discovery 
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mechanism innovates conventional valuation models by internalizing carbon externalities 
through dual-channel pathways. Environmentally adjusted discount rates directly 
modify traditional discounted cash flow models, while embedded carbon option clauses 
create secondary pricing layers that respond to regulatory changes. This dual approach 
enables financial products to reflect both current carbon costs and anticipated future 
policy shifts, as demonstrated in Table 2, which compares pricing differentials in EU 
versus Chinese green bonds. 

Table 2. Carbon Pricing Integration in Green Financial Products. 

Product Type 
Explicit Carbon 

Pricing 
Implicit Carbon 

Adjustment Price Sensitivity  

Green Bonds (EU) 82% 94% 0.67  
Carbon Loans (CN) 45% 78% 0.52  
Sustainability ABS 68% 83% 0.71 

Risk allocation mechanisms leverage financial engineering techniques to address the 
unique volatility profile of green technologies. Stratified risk absorption, as illustrated in 
Figure 4, systematically distributes different risk categories across capital market 
participants. Technology-specific risks are compartmentalized into special purpose 
vehicles, market risks are mitigated through hedging instruments, and policy risks are 
shared via public-private partnership structures. This multi-layered approach reduces 
risk premiums for pioneering green technologies by an average of 38% compared with 
conventional financing models [14]. 

 
Figure 4. Stratified Risk Allocation Architecture. 

Value circulation mechanisms establish self-reinforcing cycles that transform 
environmental performance into financial returns. Advanced products incorporate 
dynamic ESG coupling features, wherein financing terms automatically adjust based on 
independently verified sustainability metrics. This creates a positive feedback loop, as 
illustrated in Figure 5, where improved environmental performance lowers capital costs, 
freeing resources for additional green investments. The compounding effect is 
particularly notable in renewable energy projects with circular financing structures, 
demonstrating 23% higher reinvestment rates compared with linear models. 
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Figure 5. ESG-Cost Coupling Effect. 

The interaction among these mechanisms generates nonlinear system effects that 
exceed the sum of individual components. Policy signals amplify market confidence when 
reinforced by robust price discovery mechanisms, while effective risk allocation lowers 
barriers to technological adoption, thereby enhancing value circulation potential. This 
systemic synergy explains why integrated green financial products demonstrate 2.3 times 
greater decarbonization impact compared with single-mechanism instruments, providing 
a compelling rationale for holistic mechanism design approaches. 

4. Methodological Approach 
This research adopts a multi-layered analytical approach to systematically examine 

the mechanisms of green financial product innovation. Green innovation is recognized as 
essential for addressing environmental challenges [15]. Case selection follows a stratified 
sampling framework that captures regional diversity while maintaining comparability 
across jurisdictions. Six flagship products are selected based on their representativeness 
in their respective markets: China's green bond and carbon futures, the EU's 
sustainability-linked bond and emissions trading scheme derivatives, and the US's green 
mortgage-backed securities and renewable energy tax equity structures. These cases 
satisfy dual control criteria of a minimum three-year operational history and a benchmark 
funding scale of USD 1 billion, ensuring sufficient data maturity for mechanism analysis. 
As shown in Figure 6, the geographical distribution and product typology coverage reveal 
balanced representation across debt, equity, and derivative instruments in major carbon 
markets. 

 
Figure 6. Geographic and Instrument-Type Distribution of Case Studies. 
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The analytical framework employs a three-tiered coding system that traces the 
transformation of policy signals into financial product features and, ultimately, market 
behaviors. As shown in Table 3, the first coding level decomposes policy documents into 
twelve regulatory dimensions, including disclosure requirements, incentive structures, 
and penalty mechanisms. The second level analyzes product prospectuses and contractual 
terms against these policy dimensions, identifying twenty-eight distinct financial 
engineering adaptations. The third level evaluates market responses through six 
quantitative indicators spanning liquidity, price volatility, and environmental impact 
metrics. This cascading analysis enables systematic tracking of how macro-level policy 
intentions materialize through meso-level product designs to micro-level economic and 
ecological outcomes. 

Table 3. Three-Level Coding Framework Architecture. 

Analysis Tier Data Sources Coding Categories Output Metrics  

Policy Text  Regulations, Guidelines 12 Regulatory 
Dimensions 

Policy Intensity Score  

Product Terms Prospectuses, Contracts 28 Financial Features Mechanism Complexity 
Index  

Market Response 
Trading Data, ESG 

Reports 
6 Performance 

Indicators  
Impact Effectiveness 

Ratio 
Mechanism effectiveness evaluation utilizes a three-dimensional assessment matrix 

measuring coverage breadth across economic sectors, responsiveness to market shocks, 
and sustainability impact depth. The matrix operates through weighted scoring 
algorithms combining quantitative metrics and qualitative expert assessments. Coverage 
breadth evaluates the percentage of transition-critical industries served by the financial 
product, with higher weights assigned to heavy manufacturing and energy sectors due to 
decarbonization urgency. Response capacity is tested using historical stress scenarios, 
including policy changes, technology disruptions, and market crashes. Sustainability 
impact incorporates both direct emission reductions and indirect spillover effects on 
industry practices. As shown in Figure 7, the workflow of mechanism effectiveness 
assessment demonstrates how policy inputs translate into measurable outcomes through 
these three evaluative dimensions. 

 
Figure 7. Mechanism Effectiveness Assessment Flow. 
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Validation procedures combine expert judgment with historical counterfactual 
analysis to ensure robust mechanism evaluation. The Delphi method engages fifteen 
domain specialists across finance, environmental science, and policy sectors in three 
iterative scoring rounds to calibrate mechanism weightings. Their input resolves 
ambiguities in multidimensional impact assessment, particularly in quantifying 
intangible factors such as regulatory credibility or market sentiment effects. 
Counterfactual testing reconstructs historical scenarios in which selected green financial 
products were hypothetically unavailable, estimating emission trajectory differences 
through sectoral carbon intensity models. This approach mirrors comparative 
methodologies used in maintenance strategy evaluations, adapted to financial mechanism 
analysis by incorporating capital flow variables and investment delay factors. 

The methodological integration of case-based evidence, systematic coding, and 
weighted evaluation provides a comprehensive toolkit for disentangling complex 
interactions between financial innovation and decarbonization processes. Consistent 
application across all six case studies enables meaningful cross-jurisdictional comparisons 
while accommodating regional particularities in financial systems and climate policies. 
The validation processes specifically address concerns about greenwashing risks and 
uncertainties in impact measurement that frequently affect sustainable finance research. 
This rigorous methodology supports the subsequent results section in deriving 
generalizable insights regarding green financial product mechanisms while remaining 
grounded in empirical observations from diverse market contexts. 

5. Results and Discussion 
The empirical analysis reveals that policy-driven mechanisms exhibit varying 

degrees of effectiveness across different regulatory environments. China's green credit 
discount policy demonstrates substantial multiplier effects, particularly in renewable 
energy sectors. As shown in Table 4, a comprehensive comparison of key performance 
indicators across major policy instruments highlights significant variations in sectoral 
coverage and investment multipliers. The Chinese policy performs particularly well in 
solar energy financing, where subsidized loans generate investment multiples exceeding 
3.0x baseline levels. In contrast, the EU taxonomy approach produces more uniform 
market impacts through its comprehensive classification system, albeit with higher initial 
implementation costs. 

Table 4. Policy Mechanism Performance Comparison. 

Mechanism 
Type  

Sector 
Coverage 

Avg. Investment 
Multiplier 

Liquidity 
Premium 

Implementation Cost 
(%)  

China Green 
Credit 62% 2.8x +22%   1.5 

EU Taxonomy 89% N/A +38%  2.1 
US Tax Credits 71% 1.9x +15%  1.8 

Market-responsive mechanisms display distinct adaptation and evolution patterns. 
Green ABS products develop liquidity premiums through a phased process, beginning 
with the establishment of critical issuance volume, followed by institutional investor 
participation, and culminating in improved secondary market liquidity. This progression 
typically requires 12-18 months to reach maturity, with the most successful products 
achieving trading volumes 40-50% higher than comparable conventional ABS instruments. 
Carbon futures contracts demonstrate robust price discovery functions, particularly in 
markets with sufficient depth and transparency. The EU emissions trading system shows 
strong futures-spot correlations exceeding 0.85, compared with 0.65-0.70 in emerging 
carbon markets. 

Technology-enabled mechanisms exhibit threshold-dependent behavior that creates 
natural adoption barriers. Blockchain applications in carbon tracking require minimum 
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participation levels of 35-40% before generating measurable reductions in verification 
costs. As shown in Figure 8, this nonlinear relationship demonstrates modest cost 
reductions below the threshold, followed by sharp acceleration beyond it. Similarly, AI-
based environmental forecasting models require approximately 45,000-50,000 data points 
to achieve stable prediction accuracy. These thresholds have important implications for 
financial product design, indicating the need for transitional support mechanisms during 
early adoption phases. 

 
Figure 8. Blockchain Adoption and Verification Costs. 

Systemic interaction analysis reveals powerful amplification effects among 
mechanisms. Strong policy signals correlate with immediate increases in green bond 
issuance, typically manifesting within two quarters of policy announcements. These 
effects are particularly pronounced when combined with technology-enabled verification 
systems, producing 25-30% greater market responses than either mechanism alone. The 
co-evolution of financial innovation and technical standards follows a recognizable 
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This dynamic explains the divergence between regional approaches, with European 
systems emphasizing standardization and North American markets favoring flexibility. 

Integration of multiple mechanisms yields superior outcomes compared with single-
mechanism approaches. Financial products incorporating policy-sensitive triggers, 
market-based pricing adjustments, and technology-enabled monitoring consistently 
outperform in risk-adjusted returns, liquidity, and environmental impact. As shown in 
Table 5, integrated products surpass conventional single-mechanism instruments across 
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substantial untapped potential for future development. 
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The temporal dimension of mechanism effectiveness emerges as a critical factor in 
both product design and policy implementation. Policy-driven mechanisms typically 
require longer activation periods (6-18 months) compared with technology-enabled 
mechanisms (3-9 months), with market-responsive mechanisms occupying an 
intermediate position. These differential timelines have important implications for 
sequencing interventions and designing financial products targeted at specific phases of 
the low-carbon transition. The findings also highlight the importance of maintaining 
mechanism flexibility to accommodate evolving technologies and market conditions over 
multi-year horizons. 

Cross-jurisdictional analysis reveals both challenges and opportunities in mechanism 
harmonization. While regional differences persist in technical standards and 
implementation approaches, the core operational principles of effective green financial 
products show remarkable consistency across markets. Price discovery mechanisms, in 
particular, demonstrate high functional equivalence (78-82%) despite local 
implementation differences, indicating substantial potential for international 
coordination in areas such as carbon accounting and impact verification. Such 
coordination could reduce compliance costs by an estimated 20-25% while preserving 
essential adaptations to local market conditions and policy environments. 

6. Conclusion 
This study systematically examines the mechanisms through which green financial 

product innovation drives the low-carbon transition, providing both theoretical and 
practical contributions to sustainable finance. The findings underscore the pivotal role of 
policy-market-technology interactions in enhancing the decarbonization efficacy of 
financial instruments, with price discovery, risk allocation, and value circulation 
mechanisms forming the foundational pillars of effective green financial design. Empirical 
analysis demonstrates that products incorporating dynamic ESG pricing and blockchain-
enabled carbon tracing achieve 23% higher capital efficiency compared with conventional 
instruments, highlighting that mechanism stacking-the strategic layering of 
complementary financial designs-can generate nonlinear climate benefits. The research 
advances the theoretical discourse on green finance by establishing a systemic perspective 
that links financial mechanisms directly to emission-reduction outcomes, moving beyond 
isolated evaluations to capture the synergistic effects of integrated policy frameworks, 
market incentives, and technological progress. 

From a practical standpoint, the study offers actionable recommendations for 
stakeholders. Regulators can leverage evidence-based insights to refine dynamic green 
product taxonomies, ensuring that financial instruments remain adaptive to evolving 
climate policies and technological developments. Financial institutions are encouraged to 
innovate with carbon-embedded derivatives and sustainability-linked structures that 
align investor returns with environmental performance, thereby mitigating greenwashing 
risks. At the international level, the findings highlight the importance of cross-border 
mechanism interoperability, particularly in harmonizing certification standards and 
carbon pricing methodologies to facilitate global capital flows toward low-carbon projects. 

Future research should explore two key dimensions to further advance this field. 
First, stress-testing financial mechanisms under extreme climate scenarios would provide 
deeper insights into their resilience and adaptive capacity. Second, integrating behavioral 
finance principles into green product design could enhance investor engagement and 
market penetration by addressing cognitive biases and preference dynamics. Collectively, 
these findings contribute to bridging the $2.5 trillion annual climate finance gap, 
positioning green financial innovation not merely as a supportive tool but as a central 
driver of systemic low-carbon transitions aligned with Paris Agreement objectives. The 
study ultimately advocates for a holistic, mechanism-driven approach to financial product 
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development, in which structural innovations in pricing, risk management, and value 
circulation are optimized to maximize both economic and environmental returns. 

References 
1. L. Chen, G. Msigwa, M. Yang, A. I. Osman, S. Fawzy, D. W. Rooney, and P. S. Yap, "Strategies to achieve a carbon neutral 

society: a review," Environmental chemistry letters, vol. 20, no. 4, pp. 2277-2310, 2022. 
2. I. Akomea-Frimpong, D. Adeabah, D. Ofosu, and E. J. Tenakwah, "A review of studies on green finance of banks, research gaps 

and future directions," Journal of Sustainable Finance & Investment, vol. 12, no. 4, pp. 1241-1264, 2022. doi: 
10.1080/20430795.2020.1870202 

3. C. Fu, L. Lu, and M. Pirabi, "Advancing green finance: a review of sustainable development," Digital Economy and Sustainable 
Development, vol. 1, no. 1, p. 20, 2023. doi: 10.1007/s44265-023-00020-3 

4. V. Brühl, "Green financial products in the EU-A critical review of the Status Quo," Intereconomics, vol. 57, no. 4, pp. 252-259, 
2022. 

5. C. Liu, J. Wang, Q. Ji, and D. Zhang, "To be green or not to be: how governmental regulation shapes financial institutions' 
greenwashing behaviors in green finance," International Review of Financial Analysis, vol. 93, p. 103225, 2024. doi: 
10.1016/j.irfa.2024.103225 

6. A. Gulzhan, D. Kerimkulova, Z. Yessymkhanova, A. Orazbayeva, and A. Alibekova, ""Green" loan-a "green" financing 
instrument," In E3S Web of Conferences, 2023, p. 08036. 

7. M. A. Khan, H. Riaz, M. Ahmed, and A. Saeed, "Does green finance really deliver what is expected? An empirical perspective," 
Borsa Istanbul Review, vol. 22, no. 3, pp. 586-593, 2022. doi: 10.1016/j.bir.2021.07.006 

8. C. Lv, B. Bian, C. C. Lee, and Z. He, "Regional gap and the trend of green finance development in China," Energy Economics, vol. 
102, p. 105476, 2021. 

9. F. Yao, Y. Song, and L. Xue, "Study on the effect of green financial policies on low-carbon economic development based on 
evidence from green financial reform and innovation pilot zone," Environmental Science and Pollution Research, vol. 30, no. 30, pp. 
74598-74611, 2023. doi: 10.1007/s11356-023-27658-y 

10. F. Mahmood, Y. B. Zaied, and M. Z. Abedin, "Role of green finance instruments in shaping economic cycles," Technological 
Forecasting and Social Change, vol. 209, p. 123792, 2024. 

11. A. F. Cicchiello, M. Cotugno, S. Monferrà, and S. Perdichizzi, "Credit spreads in the European green bond market: A daily 
analysis of the COVID19 pandemic impact," Journal of International Financial Management & Accounting, vol. 33, no. 3, pp. 383-
411, 2022. doi: 10.1111/jifm.12150 

12. M. Pyka, "The EU green bond standard: A plausible response to the deficiencies of the EU green bond market?," European 
business organization law review, vol. 24, no. 4, pp. 623-643, 2023. doi: 10.1007/s40804-023-00278-2 

13. J. R. Jena, S. K. Biswal, A. K. Shrivastava, and R. R. Panigrahi, "A bibliographic overview of financial engineering in the emerging 
financial market," International Journal of System Assurance Engineering and Management, vol. 14, no. 6, pp. 2048-2065, 2023. doi: 
10.1007/s13198-023-02123-8 

14. X. Liu, S. Salem, L. Bian, J. T. Seong, and H. M. Alshanbari, "Application of machine learning algorithms in the domain of 
financial engineering," Alexandria Engineering Journal, vol. 95, pp. 94-100, 2024. 

15. X. Xie, J. Huo, and H. Zou, "Green process innovation, green product innovation, and corporate financial performance: A 
content analysis method," Journal of business research, vol. 101, pp. 697-706, 2019. doi: 10.1016/j.jbusres.2019.01.010 

Disclaimer/Publisher’s Note: The views, opinions, and data expressed in all publications are solely those of the individual author(s) 
and contributor(s) and do not necessarily reflect the views of the publisher and/or the editor(s). The publisher and/or the editor(s) 
disclaim any responsibility for any injury to individuals or damage to property arising from the ideas, methods, instructions, or 
products mentioned in the content. 


	1. Introduction
	2. Related Works
	3. Mechanism Framework Design
	4. Methodological Approach
	5. Results and Discussion
	6. Conclusion
	References

