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Abstract. This study conducts a comprehensive analysis of global research
regarding green finance's role in decarbonization efforts and carbon intensity
mitigation, synthesizing core theoretical frameworks and empirical evidence.
Research findings indicate that environmental financing mechanisms mainly
operate through three resource allocation channels: capital distribution
mechanisms, stimulating technological advancements, and sectoral
transformation. Financial instruments, including eco-friendly loans and
climate bonds, channel investments into sustainable infrastructure projects,
foster the advancement of renewable energy solutions, and expedite the shift
from carbon-intensive industries, leading to decreased regional carbon
footprints. Contemporary academic investigations predominantly utilize
longitudinal data analysis and geographic econometric approaches,
consistently confirming green finance's substantial contribution to emission
mitigation. However, these effects vary significantly across different
economic contexts, with implementation outcomes showing notable
regional disparities influenced by market maturity and policy frameworks.
Current studies exhibit disparities in developmental stages, sectoral
compositions, and regulatory frameworks. These include the development
of'novel green financial instruments, inter-regional collaborative approaches
to emission reduction, and strategic alignment of policy frameworks. Such
focused investigations will offer more visionary conceptual frameworks and
actionable strategies for international climate governance and the
achievement of carbon neutrality objectives.

1 Introduction

The accelerated expansion of international economic activity has coincided with intensifying
environmental crises that currently dominate global priority concerns. Escalating occurrences
of meteorological extremes, progressive degradation of ecological networks, and unrelenting
oceanic encroachment collectively pose considerable risks to civilization's living
environments and the enduring progression of worldwide communities. These planetary
transformations carry profound implications for maintaining economic momentum on an
international scale. Current thermal acceleration patterns in Earth's atmosphere have
surpassed scientific projections, with delayed mitigation efforts potentially triggering
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irreversible climatic system collapse within coming generations [1]. Within this context,
national governments have intensified exploration of climate response mechanisms. China's
strategic implementation of the "dual carbon" objective (emission apex and climate
equilibrium) represents a pivotal policy framework for confronting planetary environmental
challenges while fostering superior socioeconomic development trajectories.

The establishment of China's "dual carbon" objectives represents both a crucial initiative
for honoring global climate agreements and an essential pathway toward achieving
sustainable economic development [2]. Attaining carbon neutrality demands coordinated
efforts across multiple dimensions, including energy system reforms, industrial
modernization, technological breakthroughs, and societal behavioral shifts. Within this
transformative process, green finance emerges as a pivotal mechanism for channeling capital
into environmentally sustainable sectors. By directing financial resources toward low-carbon
initiatives, green financing plays a vital role in combating climate challenges while
accelerating the transition to an eco-friendly economic model [3]. This comprehensive
financial framework encompasses diverse instruments that simultanecously drive green
industry growth and reinforce long-term economic resilience.

This study explores the dynamic interplay between sustainable financial mechanisms and
climate change mitigation strategies, delivering significant advancements to both scholarly
discourse and real-world implementation. From a theoretical perspective, it bridges a critical
knowledge gap by meticulously analyzing the multifaceted pathways through which eco-
friendly financing initiatives drive emission abatement—an emerging yet underexplored
frontier in modern ecological economics. The research outcomes will enrich the conceptual
foundations of environmental finance while broadening the economic discourse on
sustainable decarbonization strategies [4].

China's climate goals. Furthermore, this study provides actionable insights for banking
institutions to operationalize sustainable finance practices. By analyzing the actual effects of
green financial instruments in carbon emission reduction, the government can more
accurately introduce relevant policies and guide financial institutions to increase financial
support for green and low-carbon projects [5]. Financial organizations encounter multiple
obstacles when implementing eco-friendly financing initiatives, including challenges in
pinpointing eligible environmental projects, intricate risk evaluation processes, and
unpredictable investment returns. Through comprehensive analysis of green finance's
emission reduction pathways, monetary establishments can better appreciate the strategic
value of their ecological investment portfolios, streamline service delivery mechanisms, and
enhance both service quality and operational effectiveness in sustainable financing [6]. For
instance, based on research findings, banks could design tailored financial instruments like
carbon-neutrality focused credit facilities or emission-linked green securities, thereby
strengthening market positioning in environmental finance while advancing the mission of
atmospheric decarbonization.

Furthermore, this research holds critical importance for driving the ecological
transformation and decarbonization of China's economic development model. By
investigating how green finance influences carbon reduction initiatives, can enhance market
participation in sustainable practices, accelerate the innovation of environmentally friendly
technologies, and facilitate industrial transformation. These efforts collectively contribute to
steering China's economic growth towards high-quality and sustainable pathways [7].

2 Advancement of existing research
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2.1 Theoretical basis for the advancement of green finance

2.1.1 Sustainable advancement theory

Sustainable development theory centers on meeting present demands while safeguarding
future generations' capacity to fulfill their own requirements. This framework emphasizes the
balanced advancement across economic, social, and ecological spheres, requiring economic
expansion to respect planetary boundaries and resource limitations. Within financial systems,
green finance translates these sustainability principles into actionable financial mechanisms,
directing investments toward environmentally beneficial projects that generate both
economic value and ecological solutions [8]. For instance, green lending instruments
facilitate the transition to renewable energy sources and improve energy system efficiency,
while green bonds mobilize capital for essential ecological infrastructure projects that restore
natural systems. These specialized financial tools strategically synchronize capital allocation
with sustainable development targets, producing mutually reinforcing economic and
environmental benefits.

2.1.2 Environmental economics theory

Green finance integrates ecological considerations into cost assessments by internalizing
environmental externalities within financial evaluations, thereby motivating corporate
entities and stakeholders to prioritize sustainable outcomes [9]. Through mechanisms like
carbon taxation and emissions trading systems, carbon-intensive ventures encounter elevated
operational expenses while low-emission alternatives gain enhanced financial viability.
Environmental economic principles emphasize the inherent worth and limited availability of
ecological assets, asserting that their judicious management constitutes a cornerstone for
enduring economic progress. Within this paradigm, climate-aligned financial instruments
such as sustainability-linked bonds and emissions trading platforms operate as strategic
channels for mobilizing investments in sustainable infrastructure. These innovative financing
vehicles not only accelerate capital deployment toward renewable energy initiatives but also
stimulate market-driven redistribution of funds to environmentally conscious industries,
thereby optimizing the stewardship of natural capital through economic incentives.

2.1.3 Financial advancement theory

Contemporary economic scholarship emphasizes that the advancement of fiscal frameworks
and proficient market operations constitute vital catalysts for economic expansion. In this
context, sustainable financing has evolved into a crucial element within modern economic
ecosystems, propelling economic restructuring via novel funding approaches specifically
designed for eco-conscious sectors. Through the creation of dedicated financial vehicles such
as eco-friendly lending mechanisms and sustainability-linked securities, environmental
finance achieves dual strategic priorities: broadening funding channels for climate-positive
initiatives while optimizing market functionality via refined capital distribution. This
progression has further catalyzed organizational transformation among financial institutions,
as lending entities and capital providers pioneer advanced risk evaluation frameworks and
specialized investment portfolios—an evolutionary process that strengthens systemic
robustness across the entire financial landscape.
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2.2 Current status of green finance advancement

2.2.1 Current status of global green finance advancement

The international green finance sector has experienced notable expansion in recent years.
Governments worldwide have implemented strategic measures to accelerate the development
of environmentally focused financial systems. Notably, the European Union has established
comprehensive taxonomy frameworks to direct capital flows toward sustainable initiatives,
while the United States has stimulated the adoption of climate-aligned financial instruments
through fiscal mechanisms like tax relief programs and funding support schemes. Various
nations have rolled out regulatory frameworks incentivizing eco-friendly investments, such
as China's mandatory environmental disclosure requirements for listed companies and
Japan's subsidized loan programs for renewable energy projects.

2.2.2 Development status of green finance in China

Globally, the United Kingdom has established itself as a pioneer in formulating green finance
standards and driving market innovations. The international green bond market has witnessed
sustained growth, with issuance volumes surpassing $1 trillion by 2024, primarily financing
sectors like clean energy systems, eco-friendly transportation networks, and sustainable
urban development projects. Concurrently, carbon finance mechanisms are undergoing
systematic refinement, evidenced by the expanding scope of carbon emission trading systems
and continuous financial instrument evolution. Notably, innovative derivatives like carbon
futures and options have emerged, offering enhanced risk mitigation strategies for market
participants.

China has positioned itself as a pioneering force in sustainable finance advancement,
showcasing multifaceted achievements across three pivotal domains: regulatory ecosystems,
sector growth, and monetary system modernization. Through strategic initiatives, the nation
has cultivated a dynamic and adaptive regulatory framework that undergoes constant
refinement. Policymakers have progressively rolled out comprehensive strategic blueprints
detailing phased development objectives and execution strategies. Central to this
infrastructure lies the groundbreaking "Guiding Opinions on Building a Green Financial
System," which functions as the operational backbone for China's eco-financial network.
This seminal policy document establishes precise developmental coordinates while
delineating implementation methodologies for essential components such as
environmentally-focused lending practices, sustainable securities specifications, and
ecological capital administration procedures. The governance mechanism has been
reinforced through multi-tiered complementary directives and operational manuals spanning
national and regional jurisdictions, forming an integrated

3 Investigation into the influence of green finance advancement
on carbon emission mitigation and carbon emission intensity

The establishment of an integrated regulatory framework facilitates eco-friendly financial
growth while preserving economic equilibrium. Regarding market dimensions, China's
environmentally-focused loan portfolio has surpassed 20 trillion RMB, maintaining global
leadership. Concurrently, the sustainable debt sector demonstrates vigorous expansion, with
2024 issuance volumes exceeding 500 billion RMB, encompassing novel instruments
including marine conservation bonds and climate-neutral securities. Dedicated green funds
propel eco-industry progress through targeted capital allocation, while environmental
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coverage policies mitigate corporate ecological liabilities through risk transfer mechanisms.
These progressive implementations have not only accelerated the maturation of China's
sustainable financial ecosystem but also established valuable precedents for international
low-carbon economic transitions.

3.1 Transmission mechanism of green finance’s impact on carbon emission
reduction and carbon emission intensity

3.1.1 Funding guidance mechanism

Green finance reorients financial flows by prioritizing investments in sustainable sectors over
carbon-intensive industries. Specifically, environmental credit regulations establish stringent
lending criteria for polluting and energy-heavy ventures, while simultaneously providing
advantageous financing terms for ecological projects including renewable energy systems,
efficiency enhancements, and conservation initiatives. This strategic capital allocation
framework improves resource distribution efficiency while catalyzing industrial
transformation towards sustainability. The capital redirection mechanism facilitates
concentrated resource investment in climate-friendly domains, drives technological
innovation in renewable energy applications, and stimulates industrial restructuring
processes - all contributing to reduced emission levels. Concurrently, green debt instruments
create dedicated financing channels for environmental initiatives, substantially enlarging
capital availability for sustainable development projects and expediting decarbonization
efforts [10].

3.1.2 Risk management mechanism

By assisting businesses and financial entities in detecting, assessing, and mitigating
environmental risks, green finance diminishes the appeal of investing in high-carbon
initiatives. During project assessments, financial institutions incorporate comprehensive
evaluations of environmental risk factors, subjecting high-carbon ventures to rigorous
scrutiny and risk analysis. By utilizing environmental stress tests and predictive risk
modeling, these institutions pinpoint potential policy uncertainties, market volatility, and
ecological impacts associated with carbon-intensive operations, leading to more cautious
capital allocation. Simultaneously, green financial mechanisms like climate insurance
safeguard sustainable initiatives against potential liabilities while mitigating corporate
exposure to environmental obligations. This dual approach enhances the financial viability
of eco-friendly projects compared to their carbon-heavy counterparts. This comprehensive
risk framework drives progress in sustainable industries while optimizing resource allocation
to systematically lower overall carbon footprints.

3.1.3 Market signaling mechanisms

Green finance facilitates the directional flow of social resources towards low-carbon sectors
through market signaling effects. For instance, the issuance and secondary market trading of
green bonds transmit valuation signals for sustainable projects to market participants,
drawing increased investor attention to eco-friendly industries. Financial institutions'
proactive engagement in green finance operations demonstrates societal support for low-
carbon initiatives, thereby enhancing market recognition and investment in environmentally
friendly projects. This market-driven signaling system not only optimizes capital allocation
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efficiency for sustainability projects but also stimulates carbon reduction efforts and
advances low-carbon economic transformation through market-based incentives.

3.2 Differential impacts of green finance dimensions on carbon reduction and
emission intensity

3.2.1 Influence of green finance scale

The growth of eco-financial initiatives has substantially boosted capital allocation to climate-
friendly sectors and facilitated decarbonization efforts. As sustainable financial mechanisms
mature, substantial resources have been directed toward renewable energy systems,
ecological preservation technologies, and sustainable mobility solutions, catalyzing
technological breakthroughs in these domains. Notably, the development of environmentally-
focused lending instruments has enabled robust financial backing for clean energy initiatives,
expediting the transition toward sustainable energy matrices that diminish dependence on
carbon-intensive fuels. Concurrently, the evolution of climate-aligned securities markets has
diversified funding avenues for ecological projects, effectively broadening investment
opportunities for emission-reduction industries. Empirical analyses confirm that the
maturation of sustainable financial instruments exerts progressively strengthening positive
effects on emission mitigation outcomes, with this correlation intensifying alongside market
expansion.

3.2.2 Impact of green finance structure

The compositional variations among financial instruments in green finance exert distinct
influences on both carbon emission reduction and intensity mitigation. As a primary
mechanism, green credit offers adaptable capital deployment and streamlined approval
procedures, making it particularly effective for financing SMEs and innovative eco-friendly
initiatives. Green bonds demonstrate strengths in large-scale fundraising and extended
maturity periods, rendering them appropriate for capital-intensive sustainable infrastructure
developments. Environmental insurance enhances project viability by mitigating operational
risks through liability protection, thereby improving investment attractiveness for ecological
ventures. The proportional allocation among these financial vehicles critically determines
green finance's holistic carbon mitigation performance. Illustratively, prioritizing green bond
allocations could enable substantial funding for renewable energy installations like offshore
wind farms or grid-scale solar parks, potentially accelerating decarbonization timelines
through infrastructure modernization.

Stable capital allocation mechanisms for major environmental initiatives can expedite
progress in curbing greenhouse gas emissions, whereas enhancing green credit accessibility
empowers small and medium enterprises to adopt sustainable technological innovations,
thereby fostering multi-dimensional development of eco-conscious economic systems.
Furthermore, novel fiscal mechanisms like carbon trading derivatives offer alternative
approaches to emission mitigation. These market-driven instruments monetize carbon
allowances through exchange platforms, incentivizing corporate emission reduction
strategies while optimizing carbon intensity metrics.

4 Conclusion

This study conducts an in-depth exploration of green finance's pivotal role in facilitating the
shift toward sustainable economic models through systematic examination of its
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decarbonization effects and intensity reduction mechanisms. Empirical findings reveal that
eco-friendly financial mechanisms substantially decrease carbon intensity indices by
enhancing the distribution efficiency of financial capital through strategic investment
direction mechanisms. The widespread adoption of environmental finance initiatives, notably
emission mitigation incentive programs and sustainable lending practices, has offered robust
fiscal backing for ecological projects, crucially accelerating industrial sector transformations
toward sustainability. Concurrently, these financial instruments diminish the viability of
carbon-intensive ventures through comprehensive risk evaluation frameworks, effectively
supporting emission reduction objectives. Furthermore, the progressive development and
structural refinement of green financing systems have established multi-dimensional funding
solutions for emission control initiatives.

The study demonstrates that green finance initiatives effectively contribute to lowering
carbon emissions while expediting the transition of economies toward low-carbon
development models. These research outcomes offer robust theoretical frameworks and data-
driven evidence highlighting the pivotal function of green financial mechanisms in mitigating
climate challenges and advancing sustainable growth trajectories.

Based on the research findings, this study proposes the following recommendations and
future directions. Primarily, governmental authorities should continuously optimize the
ecological finance regulatory framework by enhancing market supervision and policy
guidance to stimulate diversified innovation in sustainable financial instruments. Financial
institutions need to actively expand green finance product portfolios, prioritize capital
allocation in decarbonization initiatives, and elevate service standards for environmentally-
friendly financial solutions. Furthermore, it's imperative to deepen international cooperation
mechanisms by assimilating global best practices to foster synchronized development of
cross-border green capital markets. Regarding academic exploration, subsequent
investigations should focus on analyzing sector-specific and geographical variations in green
finance implementation outcomes, while examining policy synergies between environmental
financing mechanisms and complementary regulatory tools. These research endeavors will
provide systematic references for formulating holistic policy frameworks.

Establishing robust conceptual frameworks is crucial for realizing the "dual carbon"
targets, facilitating the coordinated implementation of fiscal policies that align with
ecological sustainability objectives. This approach enables the development of
comprehensive mechanisms that bridge economic instruments with climate action
imperatives, ensuring cohesive coordination between capital allocation decisions and
decarbonization pathways across various sectors.
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