
JEEPO (2024), 7(3), 43-51. 

- 43 - 

 
Green Finance, Financial Technology, and Environmental Innovation Impact on CO₂ Emissions in Developed 

Countries 

 

Muhammad Jamela, Chen Zhangb 

Abstract 

The primary objective of this study is to examine the effects of green finance, financial technology, and environmental 

innovation on carbon dioxide emissions in developed countries. This research aims to explore the role of these variables 

in the context of environmental impact, providing a valuable contribution to the existing literature. The purpose statement 

for this study is designed to facilitate an in-depth analysis of how green finance, financial technology, financial inclusion, 

economic growth, and environmental innovation collectively influence carbon dioxide emissions within developed 

nations. In particular, this study seeks to integrate and analyze current theoretical and empirical literature on these critical 

factors, focusing on their potential to mitigate or exacerbate environmental issues. By systematically reviewing the 

relationship among green finance, financial technology, financial inclusion, and economic growth, the study provides a 

comprehensive understanding of how these factors contribute to or curb carbon emissions. Additionally, it explores the 

role of environmental innovation as a strategic factor in promoting sustainable development practices that can lessen 

ecological impacts. Furthermore, this research intends to deepen the exploration of the existing literature by evaluating 

both theoretical frameworks and empirical findings presented in prior studies. By analyzing theoretical foundations, this 

paper clarifies the relationships and mechanisms through which these factors interact, offering a cohesive framework for 

understanding their collective impact on environmental sustainability. In doing so, the study not only highlights the 

complex interplay of financial and technological innovations with environmental outcomes but also emphasizes the need 

for sustainable financial practices that align with ecological goals. This research ultimately aims to provide insights that 

can inform policymakers, financial institutions, and businesses on the potential benefits of adopting green finance and 

advanced financial technologies while fostering innovation in environmental practices. Through this comprehensive 

analysis, the study offers a robust perspective on the ways developed nations can enhance sustainability efforts, 

contributing to the broader goal of reducing carbon footprints in a technologically advanced and financially inclusive 

global economy.  
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1. INTRODUCTION 

In response to the potential threats that climate change poses to ecosystems and societal well-being, the Paris Climate 

Agreement was established in 2015. This global accord aims to limit global warming to well below 2 degrees Celsius 

above pre-industrial levels, with a target of restricting it to 1.5 degrees Celsius. Currently, nearly all countries are 

mandated by law to develop greenhouse gas reduction strategies aligned with these objectives (Singh & Kumar, 2023; 

Udeagha & Breitenbach, 2023). However, rising carbon dioxide emissions in countries heavily reliant on fossil fuels and 

historically focused on economic growth over environmental concerns are causing increasing global alarm (Wang & 

Manopimoke, 2023; Hao et al., 2023; Udeagha et al., 2023). For many nations, prioritizing economic development has 

led to a lack of attention to environmental protection, resulting in significant levels of carbon emissions. This pattern of 

industrial growth and reliance on fossil fuels directly challenges the goals of the Paris Agreement. Particularly, countries 

with strong economic growth histories driven by oil and gas production are now increasingly concerned about the 

environmental impact of these practices (Limjaroenrat & Ramanust, 2023; Udeagha et al., 2023). These issues highlight 

the urgent need for implementing carbon reduction strategies that align economic progress with environmental 

sustainability. As countries worldwide recognize the long-term impacts of high carbon emissions, there is a global shift 

towards adopting sustainable practices that balance economic goals with environmental protection. This transformation 

emphasizes the need to reimagine energy sources and industrial processes to address the serious consequences of climate 

change on a global scale. 

The rapid economic growth and industrial expansion of G-20 nations have led to a significant increase in carbon dioxide 

emissions (Saluy & Nuryanto, 2023; Huang et al., 2024; Song et al., 2024). Given the varied fiscal constraints among 

these countries, which often limit their environmental performance, the adoption of robust global financial network 

policies may become essential to addressing these environmental challenges. BRICS nations, in particular, possess the 
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autonomy to design policies that can effectively support the Global Financial Network (Almasri & Wimand, 2024; Zhao 

et al., 2023). However, these countries are also heavily reliant on oil imports and domestic energy production, and their 

environmental impact has grown as economic development in their power sectors progresses at the expense of ecological 

sustainability. In the current economic landscape, growth that disregards environmental sustainability is increasingly 

unsustainable. High growth rates now necessitate practices that include limiting carbon dioxide emissions, as 

environmental sustainability has become an essential component of economic strategies. Green finance and financial 

technology, commonly referred to as fintech, have emerged as crucial factors in promoting sustainability and enabling 

countries to balance economic growth with environmental protection (Kosyak & Popov, 2020; Kanwal et al., 2023). 

Interest in green finance and fintech has thus increased significantly in recent research, as these tools are recognized as 

essential for advancing sustainable growth (Denial, 2023; Udeagha et al., 2021; Dima, 2022; Kanwal et al., 2023). 

This shift highlights the critical role of innovative financial mechanisms like GFN and fintech in fostering 

environmentally conscious growth across both G-20 and BRICS nations. The growing emphasis on sustainable finance 

and technology suggests that a new economic model, which prioritizes ecological responsibility alongside growth, is 

becoming a priority for policymakers and researchers alike. As these nations continue to confront the environmental 

challenges associated with rapid industrialization, the integration of green finance and fintech into their economic 

strategies will be essential to achieving balanced, sustainable progress. Given that finance and information technology 

are increasingly interlinked (Kanwal et al., 2023), financial technology (fintech) plays a pivotal role in efficiently 

connecting surplus financial resources to areas experiencing financial deficits. By reducing trade costs and minimizing 

information asymmetry, FinTech offers a streamlined approach to financial transactions and investments (William, 2021; 

Nenavath, 2022; Audi & Ali, 2023). Fintech’s advantages include affordability, convenience, and a high level of 

transparency, making it accessible and attractive to a broad audience. Moreover, fintech facilitates the expansion of the 

investor base, lowers barriers to entry, and helps to identify latent financial needs among investors (Wang & Chen, 2021; 

Qadri et al., 2023). This capability to reach untapped markets not only fosters inclusivity but also uncovers new investment 

opportunities, thereby contributing to a more dynamic and responsive financial ecosystem. Through these features, fintech 

is shaping modern finance by enhancing accessibility, promoting transparency, and aligning financial resources with a 

wider array of investment opportunities. In many countries traditionally categorized as low-tech economies, financial 

technology has significantly transformed the delivery and cost of financial services, contributing to the advancement of 

sustainable development and green financing initiatives. Fintech serves as a critical tool in reducing carbon dioxide 

emissions by promoting more sustainable financial practices, particularly in three core areas: enhancing the efficiency of 

financial transactions, reducing the environmental impact of traditional banking infrastructure, and supporting green 

finance initiatives. 

In parallel, ecologists are actively discussing ways to decouple carbon emissions from economic growth, focusing on 

green finance as a central environmental investment strategy aimed at minimizing environmental impact (Zhan & Wu, 

2020; Kanwal et al., 2023; Muganyi et al., 2021; Ashiq et al., 2023). Green finance, facilitated by fintech, helps direct 

investments toward eco-friendly projects, thereby supporting sustainability goals. Through innovative fintech 

applications, green finance can efficiently channel resources to renewable energy, conservation efforts, and other green 

projects, effectively bridging the gap between financial growth and environmental preservation. Due to financial 

constraints, the Global Financial Network (GFN) has become essential for enabling corporations to fund projects that 

prioritize environmental sustainability. With over 4 trillion dollars in foreign currency reserves and access to a significant 

proportion of the global population—more than 21%—the GFN provides crucial resources for environmentally 

responsible growth. Such initiatives are instrumental in promoting ecological integrity, fostering the emergence of 

sustainable industries, and supporting credit intermediaries that align with international economic strategies focused on 

green growth (Lisha et al., 2023; Audi & Ali, 2023). The GFN framework empowers corporations and governments to 

invest in renewable energy, pollution reduction technologies, sustainable infrastructure, and green manufacturing 

processes, supporting a financial ecosystem that values long-term ecological stability alongside economic progress. By 

reducing reliance on fossil fuels and directing capital towards environmentally sustainable ventures, GFN initiatives help 

nations transition to low-carbon economies, which is essential in meeting global climate targets. Furthermore, the Global 

Financial Network encourages innovation within the financial sector itself, promoting new financial products and services 

that incentivize sustainable practices. For example, green bonds and sustainability-linked loans directly connect financial 

returns to environmental impact, allowing investors to prioritize projects that offer both ecological and economic returns. 

Such financial tools make it easier for corporations to access funding while committing to sustainable practices, creating 

a positive feedback loop that continually channels capital into green projects. 

By fostering collaboration across national and sectoral boundaries, GFN supports an integrated approach to sustainable 

development, where resources from different economic powerhouses can collectively target shared environmental 

challenges. The accelerated growth of credit intermediaries within this framework is essential, as these intermediaries 

connect large-scale funding sources with on-the-ground sustainable projects. Their role enhances capital flows into sectors 

crucial for the green economy, including renewable energy, sustainable agriculture, waste management, and 

environmentally friendly urban development. Ultimately, the Global Financial Network's efforts contribute to a balanced 

economic landscape where environmental concerns are integral to financial decision-making. This approach not only 

helps corporations and nations achieve sustainability goals but also reinforces resilience within the global economy by 

investing in the industries of the future. By ensuring that economic progress and environmental stewardship go hand-in-

hand, the GFN serves as a critical pathway toward a more sustainable global economy. In recent decades, there has been 

a growing focus on the economics of sustainability, which adds a new dimension to understanding financial systems, 
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technological advancements, and the legal frameworks that govern environmental practices (Awan et al., 2023; Younas 

et al., 2023). This intersection of sustainability, green finance, environmental innovation, and financial technology has 

emerged as a central topic of inquiry among policymakers, researchers, and industry leaders. However, despite the 

expanding research in these areas, a substantial knowledge gap remains in understanding the combined effects of these 

factors on environmental degradation. 

The complexity in examining these relationships arises from the intertwined impacts of green finance, environmental 

innovation, and financial technology on one side (Arslan et al., 2023), and the varied socio-economic and environmental 

contexts of G-20 countries on the other. While efforts are made to implement sustainable practices and green policies, 

achieving consistent results across different regions has proven challenging. These inconsistencies often create obstacles 

in formulating effective environmental policies, as factors such as economic priorities, regulatory standards, and tec 

hnological capacities vary widely across nations (Altaf et al., 2023). As a result, an in-depth, systematic analysis is 

necessary to clarify these complex interrelationships and assess the multifaceted impacts of such variables on 

sustainability. This comprehensive examination would involve evaluating how each factor—green finance, environmental 

innovation, and financial technology—independently and collectively influences sustainability goals. It also requires an 

understanding of how these factors interact with unique national policies, market structures, and social priorities. Only 

by systematically analyzing these interwoven influences can researchers and policymakers gain insights that could guide 

the development of coherent, adaptable, and effective strategies for sustainable development across diverse economic and 

environmental landscapes. The study identifies a crucial knowledge gap by examining the combined impact of green 

finance, financial technology, and environmental innovation on carbon dioxide emissions (Shahzadi et al., 2023). This 

research is highly significant, as it not only enriches existing literature but also offers valuable insights for policymakers, 

researchers, and industry stakeholders. By capturing the interconnected nature of economic, technological, and regulatory 

mechanisms, the study facilitates a more informed policy-making process, offering deeper insights into the pathways to 

sustainability. A notable strength of this research lies in its focus on the practical aspects of implementing sustainable 

measures, which enhances the development of more consistent and effective environmental policies. This emphasis on 

practical applicability adds to the study’s credibility and relevance, as it addresses real-world challenges in applying green 

finance and environmental innovation strategies. Furthermore, by focusing on actionable insights, the study supports the 

formulation of improved strategies that can promote consistent and effective environmental policies, aligning economic 

growth with sustainability objectives (Ali, 2022; Dawood et al., 2023; Zahra et al., 2023; Ali et al., 2023). 

The global significance of this research is particularly noteworthy, as its insights transcend national boundaries and 

contribute to the broader discourse on environmental sustainability. By taking an interdisciplinary approach that integrates 

economics, technology, and law, the study provides a comprehensive understanding of sustainability challenges and offers 

an exemplary integrated strategy for addressing them. This holistic perspective enhances the study’s capacity to influence 

policy and practice across different regions, reinforcing the need for globally aligned environmental strategies. 

Furthermore, the study’s focus on the long-term effects of sustainable practices underscores its commitment to promoting 

environmental stability. This forward-looking approach serves as a foundation for actions that address the complex 

challenges emerging from today’s rapidly changing world (Ullah et al., 2023). Through its emphasis on enduring impact, 

the research encourages strategies that are resilient, adaptable, and rooted in sustainable development principles, 

contributing meaningfully to the global platform for environmental stability. 

 

2. LITERATURE REVIEW 

Unlike traditional financial services, green finance specifically aims to prioritize environmental benefits by directing 

monetary resources toward eco-friendly businesses and restricting funding to companies engaged in polluting activities 

(Hafiza et al., 2023). The main objective of green finance is to channel financial support to environmentally sustainable 

ventures, thus encouraging businesses to adopt practices that reduce their environmental footprint. For instance, Ren, 

Shao, and Zhong (2020) found that China's green finance policy significantly contributed to "carbon reduction." However, 

they observed that the effects were often asymmetric and predominantly short-term in nature. Despite the increasing 

attention to green finance, empirical studies focusing on individual businesses as the unit of analysis remain limited. Most 

existing research tends to emphasize the broader relationship between green finance and industries rather than examining 

its impact at the business level (Chaudhary et al., 2023). As green finance continues to evolve, there is a growing need 

for studies that explore its implications for individual firms, especially in assessing how these financial incentives 

influence companies' commitment to sustainable practices and environmental innovation. 

According to Zhang et al., (2022), some indications plans to legally enforce stricter environmental standards have not yet 

fully achieved their intended impact. The objective of eco-green financing policies is to elevate the level of environmental 

compliance and action. Green financing, however, has demonstrated effectiveness in addressing environmental crises, as 

highlighted by Khan et al., (2023). The government’s green finance initiatives aim to balance environmental preservation 

with economic growth, promoting sustainable development with the Global Financial Network playing a critical role in 

this framework (Zhang et al., 2021). As a significant driver for ecological progress, green financial funds show immense 

growth potential. These funds not only facilitate the transition to sustainable practices but also strengthen the cooperation 

between economic objectives and environmental responsibilities, making them an essential component of the sustainable 

development agenda (Younas et al., 2023). The study addresses several essential questions, including the extent to which 

the development of green finance and ecological preservation complement one another, how green finance influences 

shifts in energy use structures (Zhang et al., 2022), and the economic and environmental benefits of green finance (Yang 
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et al., 2021). One notable impact of green finance is that businesses with high levels of pollution face significant financing 

costs, as this strategy enforces environmental accountability (Usman et al., 2023).  

 

Table 1: Selected Studies Summaries 

Author(s) Year Variables Methodology Key Findings 

Hafiza et al. 2023 

Green finance, 

environmental 

benefits 

Qualitative analysis 

Green finance directs resources to eco-

friendly businesses and restricts funding for 

polluting activities. 

Ren et al. 2020 
Green finance, carbon 

reduction 

Vector Error Correction 

Model (VECM) 

China's green finance policy significantly 

contributed to carbon reduction, with effects 

being short-term and asymmetric. 

Chaudhary et al. 2023 

Green finance, 

industry vs. business-

level analysis 

Literature review 

Existing research emphasizes industry-level 

impacts rather than individual business 

analysis of green finance. 

Zhang et al. 2022 

Green finance, 

environmental 

standards 

Qualitative analysis 

Stricter environmental standards have not 

fully achieved the desired impact; eco-green 

financing aims to elevate environmental 

compliance. 

Khan et al. 2023 

Green finance, 

economic growth, 

sustainability 

Qualitative analysis 

Green finance balances environmental 

preservation with economic growth, playing a 

significant role in sustainable development. 

Zhang et al. 2022 
Green finance, energy 

use structures 
Qualitative analysis 

Green finance influences energy use 

structures, promoting shifts towards 

sustainable energy sources. 

Usman et al. 2023 
Pollution control, 

financing costs 
Qualitative analysis 

High-polluting businesses face significant 

financing costs due to pollution discharge fees 

and penalties. 

Shi et al. 2022 
Green finance, 

regulatory standards 
Qualitative analysis 

High-risk companies in eco-friendly 

programs face financial pressures to comply 

with environmental regulations. 

Udeagha & 

Muchapondwa 
2023 

Fintech, green energy 

adoption 

Driscoll-Kraay standard 

errors 

Positive relationship between fintech growth 

and green energy adoption in 21 OECD 

countries. 

Rahman & 

Bakar 
2018 

Fintech, renewable 

energy 
Qualitative analysis 

Fintech influences consumer behavior, 

encouraging investments in renewable energy 

projects. 

Ahmad et al. 2021 

Environmental 

innovation, CO₂ 

emissions 

Structural Vector 

Autoregressive (SVAR) 

model 

Unfavorable shocks to innovation reduce CO₂ 

emissions, while favorable innovation shocks 

increase emissions in OECD economies. 

Shahzadi & 

Zainab 
2023 

CO₂ emissions, 

technological 

innovation 

Panel data analysis 

Established a positive long-term relationship 

between CO₂ emissions and technologically 

detrimental innovations. 

Umar et al. 2020 

Financial 

development, 

innovation, CO₂ 

emissions 

Cointegration and wavelet 

coherence techniques 

Significant interactions between financial 

development, innovation, and CO₂ emissions 

over time in 43 countries. 

Ali et al. 2021 

Environmental 

innovation, 

renewable energy 

Panel data analysis 

Environmental innovation and renewable 

energy adoption collectively reduce 

emissions. 

Ahmad & Zheng 2021 

Environmental 

innovation, carbon 

emissions 

Cross-sectionally 

augmented autoregressive 

distributed lag (CS-ARDL) 

model 

Environmental innovation has a long-term 

relationship with carbon emissions, 

influenced by context such as consumption-

based and area-based emissions. 

Nawaz et al. 2023 

Environmental 

innovation, CO₂ 

emissions 

Panel data analysis 

Innovation can reduce or increase CO₂ 

emissions depending on the economic 

landscape and policy context. 
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High-risk companies participating in eco-friendly financial transformation programs face substantial financial pressures 

to comply with regulatory standards and secure funding, as they are held accountable for negative externalities through 

pollution discharge fees and penalties (Shi et al., 2022; Awan et al., 2023). 

This green finance framework not only encourages sustainable practices but also shifts the financial burden of 

environmental impacts onto companies that contribute to ecological degradation. By doing so, green finance not only 

deters environmentally harmful activities but also promotes investments in cleaner, more sustainable operations, 

ultimately aligning economic incentives with environmental preservation goals. In the G-20 countries, pollution control 

is considered a critical approach for mitigating environmental degradation and addressing climate change. Fintech, with 

its transformative impact on consumer behavior, plays a significant role in shaping spending, saving habits, and decisions 

related to renewable energy investments. Innovative financial products like NRG-coin, crowdsourced funding for 

renewable projects, and blockchain-based green energy credits—such as Origin by the Energy Web Foundation—

demonstrate how fintech contributes to environmental initiatives (Lisha et al., 2023). This study aims to measure how 

fintech adoption influences green energy utilization (Rahman et al., 2019; Rahman & Bakar, 2018). For this purpose, a 

balanced panel of 21 OECD nations, covering data from 2005 to 2018, provides a robust dataset, with the Driscoll-Kraay 

standard errors offering an effective analytical approach to evaluate the empirical model. The findings indicate a positive 

relationship between fintech growth and green energy adoption (Udeagha & Muchapondwa, 2023). Research on fintech's 

environmental impact, specifically through advanced data analytics and artificial intelligence, provides valuable insights 

into fintech’s role in ecological sustainability (Shahid et al., 2023). By driving innovations in green finance, fintech 

enables consumers to access green funding opportunities, supporting eco-conscious finance businesses. This aligns 

fintech’s growth objectives with environmental sustainability, allowing it to capture market share in a competitive sector 

while meeting consumers' demands for environmentally responsible options (Nenavath, 2022). Fintech applications hold 

considerable potential for preventing environmental degradation and promoting ecological integrity (Tao et al., 2022). 

This study investigates whether growth in the fintech sector contributes to environmental improvements. Given the 

likelihood of endogeneity in fintech’s development, methods like GMM and 2SLS provide reliable results. Croutzet and 

Dabbous (2021) critically analyze fintech’s role in influencing renewable energy adoption in OECD countries, identifying 

fintech as a driver of increased energy security, reductions in carbon emissions, and responsiveness to oil price volatility 

(Ilyas et al., 2023). These factors are essential in propelling renewable energy into the spotlight for many economies. 

Through an extensive literature review and case studies, Chueca et al., (2021) have assessed the positive environmental 

impacts of fintech, focusing on advanced technology sectors and specific fintech projects in green investment operations. 

This examination underscores fintech’s advantages in promoting green finance expansion and fostering eco-friendly 

behaviors, which contribute to the sustainable growth of fintech enterprises (Fatima et al., 2023). By advancing green 

finance, fintech not only supports sustainability in business practices but also encourages greater environmental awareness 

among consumers and investors, potentially driving significant long-term improvements in environmental stewardship 

across industries. 

Previous research measuring the impact of environmental innovation has often focused on the relationship between 

environmental innovation and CO2 emissions. Ahmad et al. (2021) examined this link in OECD economies and observed 

that unfavorable shocks to innovation reduce CO2 emissions, whereas favorable innovation shocks tend to increase 

emissions. This study not only advanced the understanding of environmental innovation’s dual effects but also analyzed 

both positive and negative innovation shocks to understand their respective impacts on pollution levels in OECD 

countries. Shahzadi et al. (2023) and Zainab et al. (2023) further contributed to the literature by establishing a long-term 

positive relationship between CO2 emissions and economically detrimental technological innovations. Their findings 

suggest that while economic downturns may lead to reduced emissions due to less intensive economic activity, economic 

recovery can bring favorable shocks that potentially enhance environmental outcomes and lower emissions. Umar et al. 

(2020) evaluated the broader economic and causal impacts of innovation and financial development on CO2 emissions 

from 1971 to 2018 using combined cointegration and wavelet coherence techniques, with economic growth as a control 

factor. By analyzing data from 43 countries, they found that monetary development, innovation, and CO2 emissions 

exhibited significant interactions at various time points and frequencies. Their results indicated that innovation could 

serve as a predictive factor for CO2 emissions, positioning it as a critical variable in assessing environmental outcomes. 

In another study, Ali et al. (2021) investigated the link between environmental innovation and renewable energy adoption, 

focusing on how these factors collectively impact emissions (Mukhtar et al., 2023). 

Ahmad and Zheng (2021) explored the nuanced effects of environmental innovation within environmental-related 

technical innovation. By employing the cross-sectionally augmented autoregressive distributed lag model, they argued 

that while carbon emissions have a long-term relationship with environmental innovation, the nature of this connection 

is influenced by context, particularly in terms of consumption-based and area-based emissions (Rahman & Bakar, 2019). 

Rather than considering only the overarching impact of environmental innovation on environmental quality, researchers 

like Nawaz et al. (2023) examined specific factors that drive CO2 emissions, focusing on the extent to which 

environmental innovation can foster sustainability. Their approach highlights the multifaceted influence of innovation on 

environmental outcomes and the necessity of examining various triggers and contextual factors shaping CO2 emissions 

and environmental quality. These studies emphasize the complex role of environmental innovation in influencing CO2 

emissions, pointing to the importance of both the context of innovation and the broader economic landscape. As these 

findings suggest, environmental innovation holds both the potential to reduce emissions and the capacity to increase them, 

depending on how it interacts with economic growth, technological advancements, and policy frameworks. 
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3. METHODOLOGY 

This research paper provides a systematic review of the literature and incorporates a meta-analysis approach to explore 

and critically evaluate resources addressing green finance, financial technology (fintech), and environmental innovation 

in the context of CO2 emissions. It draws from comprehensive studies conducted by Awan et al., (2023) and Awan et al., 

(2023), in addition to the methodological insights of Lacey, Matheson, and Jesson (2011). As part of the critical 

examination, the paper reviews prior studies, assessing aspects such as area of focus, bibliographic details, underlying 

theory, research philosophy (Zikmund et al., 2013), findings, and methodologies. The review primarily focuses on 

understanding how green finance, fintech, financial inclusion, GDP growth, and environmental innovation collectively 

influence CO2 emissions. The literature reviewed spans publications from 2016 to 2023, covering a range of topics, from 

green finance to fintech’s role in facilitating environmental sustainability. The selection process was rigorous, ensuring 

only the most relevant research was included. To identify key studies, a thorough search was performed, reviewing 

financial and economics journals listed in resources curated by Clarivate Analytics, including the Master Journal List 

2017 and the Arts and Humanities Citation Index Report 2016. Database searches were conducted in EBSCO’s Business 

Source Premier, Scopus, and Google Scholar. The study also included an extensive bibliography that focused on themes 

such as green finance, financial inclusion, fintech, environmental innovation, GDP, and CO2 emissions, referencing 

significant works published across various journals (Tabassum et al., 2023; Li et al., 2022; Shafique et al., 2021). In 

constructing the literature selection criteria, the study emphasizes literature focusing on green finance, fintech, financial 

inclusion, environmental innovation, GDP, and CO2 emissions (Idrees et al., 2023). Non-empirical sources—such as 

books, commentary, conference summaries, executive abstracts, editorials, reviews, and popular media—were excluded 

from the review (Hassan et al., 2022; Khan et al., 2022). After carefully analyzing the literature to avoid duplication, 

around 50 studies were selected for detailed examination. Each paper was analyzed with a focus on the abstract, title, and 

methodology to confirm relevance to the research aims. This systematic approach allowed for a well-rounded evaluation, 

ensuring that only research providing substantial insights into the interconnected roles of green finance, fintech, and 

environmental innovation in shaping CO2 emission outcomes was included. 

 

4. CONCLUSION 

A thorough review of existing literature suggests a strong potential causal relationship between green finance, fintech, 

financial inclusion, GDP, environmental innovation, and CO2 emissions. This relationship highlights the interconnected 

roles these factors play in influencing environmental sustainability. Green finance and fintech, for instance, are emerging 

as pivotal tools for mobilizing capital toward environmentally friendly projects, reducing carbon footprints, and fostering 

innovative approaches to sustainable development. Financial inclusion enables broader access to resources, supporting 

sustainable growth and enabling low-income communities to engage in eco-friendly practices. Environmental innovation 

acts as a catalyst for technological advancements that reduce pollution and optimize resource use. The growth of GDP, 

while traditionally associated with increased CO2 emissions, can, in combination with green finance and environmental 

innovation, potentially decouple economic growth from environmental degradation. This holistic view underscores the 

importance of integrating economic, technological, and environmental policies to promote sustainable development 

effectively. This review resembles a two-sided coin, highlighting both positive and negative influences within the 

interconnected realms of green finance, fintech, financial inclusion, GDP growth, and environmental innovation. On one 

side, these elements collectively foster sustainable practices, reduce carbon footprints, and drive environmental 

innovation, potentially leading to positive outcomes for economic and environmental health. Green finance channels 

resources into eco-friendly projects, fintech expands financial access while promoting transparency, and environmental 

innovation brings forth technologies that can mitigate pollution and optimize resource use. On the flip side, however, 

these factors may also generate challenges, such as increased CO2 emissions associated with rising GDP in the absence 

of stringent sustainability measures. Interestingly, the dual nature of these influences reveals inherent gaps in the current 

literature—positive and negative outcomes are often treated in isolation rather than as interconnected dynamics within a 

single framework. This dual perspective underscores the need for a more integrated approach to understanding how these 

elements function together, allowing for a richer examination of both the benefits and challenges in achieving sustainable 

development goals. This paper examines the roles of green finance, fintech, financial inclusion, and environmental 

innovation in influencing CO2 emissions across the G-20 countries, an area of ongoing discussion and research. Much 

research has been dedicated to understanding how these factors impact the economy as a whole and whether they offer 

viable pathways for achieving sustainable development goals. The focus on green finance, in particular, seeks to explore 

its potential to fund environmentally responsible projects, thus reducing carbon footprints and encouraging sustainable 

economic practices. Fintech and financial inclusion add further dimensions by expanding access to financial resources 

and enabling transparent, cost-effective transactions that can support green initiatives. Additionally, environmental 

innovation emerges as a critical factor in developing new technologies aimed at reducing pollution and conserving 

resources. The combined examination of these elements in this paper provides a broader view of their collective influence 

on both the environment and the economy, offering insights into whether these modern financial and technological trends 

can drive positive environmental change while supporting economic growth. 

 

REFERENCES  

Ahmad, M., & Zheng, J. J. T. i. S. (2021). Do innovation in environmental-related technologies cyclically and 

asymmetrically affect environmental sustainability in BRICS nations? , 67, 101746.  



JEEPO (2024), 7(3), 43-51. 

- 49 - 

Ahmad, M., Khan, Z., Rahman, Z. U., Khattak, S. I., Khan, Z. U. J. E. o. I., & Technology, N. (2021). Can innovation 

shocks determine CO2 emissions (CO2e) in the OECD economies? A new perspective. 30(1), 89-109.  

Al Masri, R., & Wimanda, E. (2024). The Role of Green Supply Chain Management in Corporate Sustainability 

Performance. Journal of Energy and Environmental Policy Options, 7(2), 1-9. 

Ali, A. (2022). Financial Liberalization, Institutional Quality and Economic Growth Nexus: Panel Analysis of African 

Countries. Bulletin of Business and Economics (BBE), 11(3), 27-36. 

Ali, A., Siddique, H. M. A., & Ashiq, S. (2023). Impact of Economic Growth, Energy Consumption and Urbanization on 

Carbon Dioxide Emissions in the Kingdom of Saudi Arabia. Journal of Policy Research, 9(3), 130-140. 

Ali, S., Dogan, E., Chen, F., & Khan, Z. J. S. D. (2021). International trade and environmental performance in top ten‐

emitters countries: the role of eco‐innovation and renewable energy consumption. 29(2), 378-387.  

Ali, S., Rahman, S.U., & Anser, M. K. (2020). Stem Cell Tourism and International Trade of Unapproved Stem Cell 

Interventions. Annals of Social Sciences and Perspective, 1(2), 79-90.  

Altaf, M., Awan, A., & Rehman, S. U. (2023). Exploring the Relationship Between Tourism and Environmental 

Degradation in Pakistan's Economy: A Time Series ARDL Modelling Approach. iRASD Journal of Economics, 

5(3), 645-662.  

Arslan, S. M., Kanwal, A., Kazmi, S. M. F. A., & Rahman, S. U. (2023). The Impact of Institutional Performance and 

Environmental Sustainability on Foreign Direct Investment in Pakistan. iRASD Journal of Economics, 5(4), 944-

965.  

Ashiq, S., Ali, A., & Siddique, H. M. A. (2023). Impact of innovation on co2 emissions in south asian countries. Bulletin 

of Business and Economics (BBE), 12(2), 201-211. 

Audi, M., & Ali, A. (2023). The role of environmental conditions and purchasing power parity in determining quality of 

life among big Asian cities. International Journal of Energy Economics and Policy, 13(3), 292-305. 

Audi, M., & Ali, A. (2023). Unveiling the Role of Business Freedom to Determine Environmental Degradation in 

Developing Countries. International Journal of Energy Economics and Policy, 13(5), 157-164. 

Awan, A., Ali, W., Rehman, H. K. U., & Idrees, S. (2023). Comparative Analyses of The Islamic System with Other 

Economy System in The World. Pakistan Journal of Humanities and Social Sciences, 11(2), 833–843-833–843.  

Bilal, S, Shah, S, Z, A; Rahman, S, U., Jehangir, F, D (2022). Impact of Resource Rents and Institutional Quality on 

Economic Growth: An Approach of Panel Threshold Analysis. Competitive Educational Research Journal, 3(2), 

195-12.  

Chaudhary, S., Nasir, N., Rahman, S, U., & Sheikh, S, M. (2023). Impact of Work Load and Stress in Call Center 

Employees: Evidence from Call Center Employees. Pakistan Journal of Humanities and Social Sciences, 11(1), 

160-171  

Chueca Vergara, C., & Ferruz Agudo, L. J. S. (2021). Fintech and sustainability: do they affect each other? , 13(13), 7012.  

Croutzet, A., & Dabbous, A. J. R. E. (2021). Do FinTech trigger renewable energy use? Evidence from OECD countries.  

179, 1608-1617.  

Dawood, M., Rahman, S, U., Majeed, Umair., & Idrees, S. (2023). Contribution the Effect of Corporate Governance on 

firm Performance in Pakistan. Review of Education, Administration & Law, 6(1), 51-65.  

Denial, A. (2023). The Role of Innovative Renewable Energy Technologies in Advancing Energy Access in Developing 

Countries. Journal of Energy and Environmental Policy Options, 6(2), 23-28. 

Dima, B. (2022). Integrating Knowledge and Innovation for Sustainable Development: A Business Perspective on Europe. 

Journal of Energy and Environmental Policy Options, 5(3), 28-34. 

Fatima, K., Jamshed, S, Tariq, M. I., & Rahman, S. U. (2023). An Empirical Examination on What Huge Information 

Investigation Means for China SME Execution: Drope Item and Interaction Development Matter?. Pakistan 

Journal of Humanities and Social Sciences, 11(2), 792–801 

Hafiza, N, S., Manzoor, M., Fatima, K., Sheikh, S, M., Rahman, S, U., Qureshi, G, K (2022). Motives of Customer’s E-

Loyalty Towards E-Banking Services: A Study in Pakistan, Palarch’s Journal of Archaeology of 

Egypt/Egyptology, 19(3), 1599-1620.  

Hafiza, N, S., Rahman, S, U., Sadiq, A., Manzoor, M., Shoukat, Z., & Ali, M. (2023). Effect of FDI, Trade Openness and 

Employment and Manufacturing Sector Growth: Evidence from Pakistan Based ARDL Approach. Central 

European Management Journal, 31(1), 733-756. 

Hao, Y., Chen, P. J. E. S., & Research, P. (2023). Do renewable energy consumption and green innovation help to curb 

CO2 emissions? Evidence from E7 countries. 30(8), 21115-21131.  

Hassan, K. H. U., Sheikh, S. M., & Rahman, S. U. (2022). The Determinants of Non Performing Loans (NPLs); Evidence 

from the Banking Sector of Pakistan. Annals of Social Sciences and Perspective, 3(1), 1-22.  

Huang, Y., Rahman, S. U., Meo, M. S., Ali, M. S. E., & Khan, S. (2024). Revisiting the environmental Kuznets curve: 

assessing the impact of climate policy uncertainty in the Belt and Road Initiative. Environmental Science and 

Pollution Research, 1-15. 

Idrees, S., Awan, A., Arslan, S, M., Hussain, M., Razzaq, N., Haris, M. & Rahman, S. (2023). Does Green Finance, 

Technology and Financial Development Matter Environmental Sustainability? Novel Insight from Pakistan Based 

Nonlinear ARDL Approach. Journal of Data Acquisition and Processing, 38 (3), 3423- 3448.  

Ilyas, A., Awan, A., Kanwal, A., Banaras, A., Rahman, S. U., Ali, M. (2023). Green HRM Practices and Environmental 

sustainability in Banks of Pakistan: The role of Financial Leadership behavior, Personality Traits, and Employee 

https://internationalrasd.org/journals/index.php/pjhss/article/view/1108
https://internationalrasd.org/journals/index.php/pjhss/article/view/1108


JEEPO (2024), 7(3), 43-51. 

- 50 - 

Engagement with environmental Initiatives in sustaining individual Green Behavior. Central European 

Management Journal, 31(2), 197-223.  

Ilyas, A., Banaras, A., Javaid, Z., & Rahman, S.U. (2023). Effect of Foreign Direct Investment and Trade Openness on 

the Poverty Alleviation in Burundi – Sub African Country: ARDL (Co-integration) Approach. Pakistan Journal of 

Humanities and Social Sciences, 11(1), 555–565 

Kanwal, A., Hassan, M., & Butt, H. (2023). Analyzing the Financial Sector Nexus Economic Growth of Pakistan: New 

Insights from ARDL Approach. iRASD Journal of Economics, 5(4), 873-889.  

Kanwal, A., Khalid, S., & Alam, M. Z. (2023). Analyzing the Asymmetric Effects of Green Finance, Financial 

Development and FDI on Environment Sustainability: New Insights from Pakistan Based Non-Linear ARDL 

Approach. iRASD Journal of Economics, 5(3), 625-644.  

Kanwal, A., Tayyab, M., & Idrees, S. (2023). Exploring the Nexus of Financial Technologies, Financial Inclusion, and 

Blockchain in Islamic Finance within Digital Transformation. Pakistan Journal of Humanities and Social Sciences, 

11(4), 4055–4069-4055–4069.  

Khan, S, M., Rahman, S. U., Fiaz, S. (2023). Impact of Foreign Direct Investment (FDI), Institutional Performance and 

Scientific Innovations on Environmental Degradation: Evidence from OIC Countries. Research Journal for 

Societal Issues, 5(1), 194–210.  

Khan, Y., Afridi, F. A., Shad, F., Rahman, S.U (2022). The Socio-Cultural Factors Influence on Women's Ability to 

Become Social Entrepreneurs. Competitive Education  Research Journal, 3(1), 135-146.  

Khoula, G., Rahman, S, U., Idress, S (2022).  Does Foreign Direct Investment Promote Economic Growth: Evidence from 

Pakistan Based ARDL to Cointegration Approach. Journal of Contemporary Macroeconomic Issues, 3(1), 54-63.  

Kosyak, A., & Popov, S. (2020). Analyzing Consumer Preferences for Green Products and Environmental Impact. 

Journal of Energy and Environmental Policy Options, 3(4), 134-140. 

Lacey, F. M., Matheson, L., & Jesson, J. J. D. Y. L. R. (2011). Doing your literature review: Traditional and systematic 

techniques. 1-192.  

Li, D., Bai, Y., Yu, P., Meo, D. M. S., Anees, A &. Rahman, S.U (2022).  Does Institutional Quality Matter for 

Environmental Sustainability? Frontiers in Environmental Science, 1-12.  

Limjaroenrat, V., & Ramanust, S. (2023). Green Marketing Tools and Consumer Behavior: Exploring the Influence of 

Eco-Brands and Environmental Advertising on Purchasing Decisions. Journal of Energy and Environmental 

Policy Options, 6(4), 33-42. 

Lisha, L., Mousa, S., Arnone, G., Muda, I., Huerta-Soto, R., & Shiming, Z. J. R. P. (2023). Natural resources, green 

innovation, fintech, and sustainability: A fresh insight from BRICS. 80, 103119.  

Muganyi, T., Yan, L., Sun, H.-p. J. E. S., & Ecotechnology. (2021). Green finance, fintech and environmental protection: 

Evidence from China. 7, 100107.  

Mukhtar, A., Mukhtar, S., Mukhtar, A., Shahid., Razzaq, H, R., Rahman, S, U. (2023). The Use of Social Media and Its 

Impact on The Learning Behavior of ESL University Students for Sustainable Education in Pakistan. Central 

European Management Journal, 31(2), 398-415.  

Nawaz, A., Rahman, S. U., Zafar, M., & Ghaffar, M. (2023). Technology Innovation-institutional Quality on 

Environmental Pollution Nexus From E-7 Nations: Evidence from Panel ARDL Cointegration Approach. Review 

of Applied Management and Social Sciences, 6(2), 307-323.  

Nenavath, S. J. R. E. (2022). Impact of fintech and green finance on environmental quality protection in India: By applying 

the semi-parametric difference-in-differences (SDID). 193, 913-919.  

Qadri, S. U., Shi, X., Rahman, S. U., Anees, A., Ali, M. S. E., Brancu, L., & Nayel, A. N. (2023). Green finance and 

foreign direct investment–environmental sustainability nexuses in emerging countries: new insights from the 

environmental Kuznets curve. Frontiers in Environmental Science. 11, 1074713.  

Qureshi, G, S., Zaman, M, W, U., Rahman, S, U., Shahzadi, H, N. (2022). Legal  Insights of Crypto currency Market and 

State of Crypto-currency in Pakistan. Superior Law Review, 2(1), 77-104.  

Rahman, S. U., & Bakar, N.A., (2018). A Review of Foreign Direct Investment and Manufacturing Sector of Pakistan. 

Pakistan Journal of Humanities and Social Sciences, 6(4), 582 – 599.  

Rahman, S. U., & Bakar, N.A., (2019). FDI and Manufacturing Growth: Bound Test and ARDL Approach. International 

Journal of Research in Social Sciences, 9(5), 36–61.  

Ren, X., Shao, Q., & Zhong, R. J. J. o. C. P. (2020). Nexus between green finance, non-fossil energy use, and carbon 

intensity: Empirical evidence from China based on a vector error correction model. 277, 122844.  

Saluy, B., & Nuryanto, W. (2023). Green Competitive Advantage in Indonesia's Chemical Manufacturing. Journal of 

Energy and Environmental Policy Options, 6(4), 1-11. 

Sarwar, F., Ali, S., Bhatti, S. H., & Rahman, S. (2021). Legal Approaches to Reduce Plastic Marine Pollution: Challenges 

and Global Governance. Annals of Social Sciences and Perspective, 2(1), 15-20.  

Shafique, M, R., Rahman, S. U., Khizar, S., Zulfiqar, M (2021). How does Poverty, Foreign Direct Investment, and 

Unemployment affect Economic Growth: Evidence from Pakistan co-integration ARDL Approach. International 

Journal of Research in Economics and Commerce, 2(1), 14-23. 

Shahid, A. U., Ghaffar, M., Rahman, S. U., Ali, M., Baig, M. A., & Idrees, S. (2022). Exploring the Impact of Total 

Quality Management Mediation between Green Supply Chain Method and Performance”. PalArch's Journal of 

Archaeology of Egypt/Egyptology, 19(4), 1252-1270. 



JEEPO (2024), 7(3), 43-51. 

- 51 - 

Shahzadi, H. N., Ali, M., Ghafoor, R. K., & Rahman, S. U. (2023). Does Innovation and Foreign Direct Investment Affect 

Renewable Energy Consumption? Evidence from Developing Countries. Pakistan Journal of Humanities and 

Social Sciences, 11(2), 926–935.  

Shi, J., Yu, C., Li, Y., Wang, T. J. T. F., & Change, S. (2022). Does green financial policy affect debt-financing cost of 

heavy-polluting enterprises? An empirical evidence based on Chinese pilot zones for green finance reform and 

innovations. 179, 121678.  

Singh, U., & Kumar, K. (2023). Exploring the Interconnection Between Anthropogenic Activities and Greenhouse Gas 

Emissions: An Empirical Study. Journal of Energy and Environmental Policy Options, 6(4), 43-53. 

Song, M., Anees, A., Rahman, S. U., & Ali, M. S. E. (2024). Technology transfer for green investments: exploring how 

technology transfer through foreign direct investments can contribute to sustainable practices and reduced 

environmental impact in OIC economies. Environmental Science and Pollution Research, 1-16. 

Tabassum, N., Rahman, S. U., Zafar, M., & Ghaffar, M. (2023). Institutional Quality, Employment, Trade Openness on 

Environment (Co2) Nexus from Top Co2 Producing Countries; Panel ARDL Approach. Review of Education, 

Administration & Law, 6(2), 211-225.  

Tao, R., Su, C.-W., Naqvi, B., Rizvi, S. K. A. J. T. F., & Change, S. (2022). Can Fintech development pave the way for a 

transition towards low-carbon economy: A global perspective. 174, 121278.  

Udeagha, M. C., & Breitenbach, M. C. J. F. I. (2023). Exploring the moderating role of financial development in 

environmental Kuznets curve for South Africa: fresh evidence from the novel dynamic ARDL simulations 

approach.  

Udeagha, M. C., & Muchapondwa, E. J. S. D. (2023). Striving for the United Nations (UN) sustainable development 

goals (SDGs) in BRICS economies: The role of green finance, fintech, and natural resource rent.  

Udeagha, M. C., Breitenbach, M. C. J. A. R. o. E., & Finance. (2021). Estimating the trade-environmental quality 

relationship in SADC with a dynamic heterogeneous panel model. 13(1), 113-165.  

Ullah,S Rehman, C, A., Raman, S, U.  (2023). Public Investment, Technological Innovations, and Environmental 

Degradation: Asymmetric ARDL Approach. Pakistan Journal of Humanities and Social Sciences, 11(2), 704-716  

Umar, M., Ji, X., Kirikkaleli, D., & Xu, Q. J. J. o. e. m. (2020). COP21 Roadmap: Do innovation, financial development, 

and transportation infrastructure matter for environmental sustainability in China? , 271, 111026.  

Usman, M., Rahman, S. U., Shafique, M. R., Sadiq, A., & Idrees, S. (2023). Renewable Energy, Trade and Economic 

Growth on Nitrous Oxide Emission in G-7 Countries Using Panel ARDL Approach. Journal of Social Sciences 

Review, 3(2), 131-143.  

Wang, H., & Chen, T. (2021). The Role of Entrepreneurial Environmental Awareness in Promoting Eco-Innovation. 

Journal of Energy and Environmental Policy Options, 4(3), 1-8. 

Wang, Z., & Manopimoke, P. (2023). Exploring the Interplay Between Supply Chain Dynamics and Organizational 

Culture in Green Practices Adoption: A Study of Thailand's Hospitality Sector. Journal of Energy and 

Environmental Policy Options, 6(4), 21-32. 

William, C. (2021). Enhancing Urban Transport Environmental Performance with Technology and Innovation. Journal 

of Energy and Environmental Policy Options, 4(3), 28-33. 

Yang, Y., Su, X., & Yao, S. J. R. P. (2021). Nexus between green finance, fintech, and high-quality economic development: 

Empirical evidence from China. 74, 102445.  

Younas, N., Idrees, S., & Rahman, S.U (2021). Impact of Workplace Ostracism on Turnover Intention with mediation of 

Organizational Cynicism. International Journal of Business and Finance Implications, 2(1), 1-13 

Zahra, A., Nasir, N., Rahman, S. U., & Idress, S. (2023). Impact of Exchange Rate, and Foreign Direct Investment on 

External Debt: Evidence from Pakistan Using ARDL Cointegration Approach. IRASD Journal of Economics, 5(1), 

709–719.   

Zainab, J., Qaisra, N., Hassan, I., Haris, M., Rahman, S, U., & Ali, M. (2023). Assessing Mediating Role of Environment 

Knowledge Between Green Resource Management and Sustainable Performance, Under Moderating Effects of 

Green Self-Efficacy. Central European Management Journal, 31(2), 352-368.  

Zhang, J., & Wu, J. (2020). A Discussion on Innovative Techniques for Improving Soil Load-Bearing Capacity. Journal 

of Energy and Environmental Policy Options, 3(3), 78-85. 

Zhang, L., Saydaliev, H. B., & Ma, X. J. R. E. (2022). Does green finance investment and technological innovation 

improve renewable energy efficiency and sustainable development goals. 193, 991-1000.  

Zhang, S., Wu, Z., Wang, Y., & Hao, Y. J. J. o. E. M. (2021). Fostering green development with green finance: An empirical 

study on the environmental effect of green credit policy in China. 296, 113159.   

Zhao, J., Rahman, S. U., Afshan, S., Ali, M. S. E., Ashfaq, H., & Idrees, S. (2023). Green investment, institutional quality, 

and environmental performance: evidence from G-7 countries using panel NARDL approach. Environmental 

Science and Pollution Research, 1-16. 

Zhu, L., Fang, W., Rahman, S. U., & Khan, A. I. (2021). How solar-based renewable  energy contributes to CO2 emissions 

abatement? Sustainable environment policy  implications for solar industry. Energy & Environment, 34(2), 

0958305X211061886.   

Zikmund, W. G., Babin, B. J., Carr, J. C., & Griffin, M. (2013). Business research methods: Cengage learning. 

Zulfiqar, M., Ansar, S., Ali, M., Hassan, K. H. U., Bilal, M., & Rahman, S. U. (2022). The Role of Social Economic 

Resources Towards Entrepreneurial Intentions. PalArch's Journal of Archaeology of Egypt/Egyptology, 19(1), 

2219-2253.  


