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ABSTRACT 

Technological advancements facilitate the mitigation of Greenhouse 

gas (GHG) emissions. Technological advancements in the economic 

sector yield diverse breakthroughs and enhance managerial efficacy, 

fostering favourable economic expansion. The banking business is a 

key economic sector that has the potential to promote and 

encourage ESG. The banking business is committed to enhancing ESG 

as banks own financial instruments that support ESG and permeate all 

facets of their business.  Sustainable financial technology reduces 

greenhouse gases by supporting ESG. The research question 

formulated in this study is whether the implementation of 

sustainable financial technology in ASEAN countries has an 

impact on GHG emissions. The research sample included 25 

banks in ASEAN. The research utilises secondary data as 

sustainable financial report documents from 2019 to 2021. A 

total of 75 panels were included in this study.  Using 

sustainable financial technology benefits GHG emissions, with a 

statistical significance of 1%. The impact of implementing 

sustainable financial technology on GHG emissions is 

24.7845%. 
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INTRODUCTION 

What is the purpose of the study? Why are you conducting the study? The main section 

of an article should start with an introductory section, which provides more details about the 

paper’s purposes, motivation, research methods, and findings. The introduction should be 

relatively nontechnical, yet clear enough for an informed reader to understand the manuscript’s 

contribution. Technology plays an important role in promoting economic development and 

attaining sustainability. The utilisation of technology has the potential to induce substantial 

transformations in economic processes, particularly in office administration, and enhance 

efficiency across various sectors of the economy. The scope of the digital economy includes 

various economic activities and production elements associated with digital information and 

communication networks interconnected through the Internet . The advent of digital technology 
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has had a profound effect on the framework of the economy that is built on digital platforms. 

The digital economy, frequently known as the internet-based or online economy, encompasses 

economic activity conducted electronically through the internet network, encompassing various 

transactions and company operations. Utilising technology in the economy can decrease GHG 

emissions. The utilisation of computer technology in economics can lead to a reduction in GHG 

and impact economic growth.  

The digital economy offers a potential option for mitigating carbon emissions by 

leveraging digital financial technology or sustainable financial technology to establish a 

sustainable system for conserving energy and lowering emissions. The financial industry is 

currently undergoing a transition from traditional finance to digital-based finance. This transition 

aims to effectively regulate the use of funds, enhance policy effectiveness, and contribute to 

reducing GHG emissions. In the Banking Sector, technology has an important role to improve 

bank performance, improving efficiency, promoting environmental friendliness, and fostering 

sustainability. Sustainable Financial technology refers to the application of financial technology in 

sustainability. Sustainable Financial technology arises from integrating digital technology into the 

banking sector, encompassing a range of banking services. Sustainable Financial technology 

serves as a means to enhance disintermediation and efficiency, hence generating favourable 

perceptions of banks among clients. Implementing sustainable financial technology solutions, 

such as those in the banking sector, can mitigate GHG emissions. Banking services encompass 

the provision of Automated Teller Machines (ATM) and online Internet transactions. ATM can 

enhance banks' operating efficiency and minimise the necessity for physical branch offices, 

decreasing the environmental impact and energy usage linked to banking activities. ATM 

deployment facilitates financial access in remote areas and enhances individuals' access to 

financial services, encouraging financial inclusion and fostering economic sustainability. Digital 

transactions are a viable substitute for energy-intensive processes, such as energy efficiency, as 

they necessitate fewer resources and less energy. This aspect aligns with sustainability goals and 

contributes to the mitigation of environmental harm.  

The integration of sustainable Financial technology in ASEAN is currently undergoing the 

process of achieving equalisation. ASEAN countries primarily comprise developing nations; 

hence, the focus on sustainable Financial technology aims to achieve balance and progress in 

financial services, including infrastructure and sustainable financial laws, the proportion of 

individuals utilising banking services in the ASEAN region remains very low as  Indonesia (19 

persent), Filipina (25%), Vietnam (46%), Thailand (54%), Malaysia (72%), Singapura (88%). 

Indicates that the utilisation of financial services still needs to be more equal and suboptimal, 

thus presenting significant prospects in the banking industry. The proliferation of sustainable 

financial technology in ASEAN is expanding with the rising consciousness of environmental and 

social concerns. Collaboration between governments, financial institutions, and technology 

businesses is being fostered to promote the utilisation of financial technologies that align with 

sustainability objectives and facilitate economic expansion. Implementing sustainable Financial 

technology in ASEAN can effectively reduce GHG emissions, especially as developing countries 

are prevalent in ASEAN. 
   

LITERATURE REVIEW 

Greenhouse Gas (GHG) Emissions 

The period from 1995 to the present has witnessed significant environmental changes 

due to industrial development, which has involved the direct or indirect utilisation of natural 

resources. Sustainable environmental impacts result in diminished land and air quality, elevated 

air temperatures, and intensified air interactions that generate greenhouse gas emissions. The 

escalation of greenhouse gas emissions will result in the depletion of the ozone layer, posing a 

lethal threat to human existence on Earth. Several nations have initiated initiatives to mitigate 
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the release of greenhouse gas emissions. International organizations continue to reduce GHG 

emissions through renewable energy and energy efficiency by engaging financial and non-

financial institutions to combat environmental change (Chen and Zhang, 2022). The research 

conducted by investigates the enduring correlation between GHG emissions and renewable 

energy efficiency found that there is a negative correlation between renewable energy efficiency 

and GHG emissions, with every 1% increase in renewable energy developed countries in Europe 

has contributed to the 0.003% reduction in GHG emissions. This implies that increased 

renewable energy sources will decrease GHG emissions. 

 

Financial Technology 

The rapid progress of digital technology has profoundly impacted business models, 

economies, and the lives of individuals. The advent of digitalisation presents a novel prospect to 

manage environmental deterioration and establish a digitalised economic framework effectively. 

Business digitalisation aims to enhance the financial performance of firms by leveraging the 

internet and knowledge, enabling seamless connectivity across geographical boundaries. 

Technology-based financial inclusion refers to efforts to expand people's access to and 

participation in the banking financial system using technology to provide more accessible, 

affordable, and efficient solutions. Banking services that can be accessed through electronic 

devices such as smartphones or computers, such as online account opening, money transfers, 

and bill payments. Financial inclusion innovations aim to increase access to financial services for 

as many people as possible, especially in areas that are difficult to reach by traditional financial 

institutions. People can easily access authorized financial services digitally. Digital access to 

financial services is referred to as technology-based financial inclusion.  

Technology-based financial service systems are financial systems that utilise technology 

to advance environmental sustainability, enhance individuals' well-being, and mitigate 

greenhouse gas emissions. Technology-driven financial inclusion is considered sustainable 

because it can reduce greenhouse gas emissions. Furthermore, including more individuals in the 

financial system negatively affects inflation in immediate and extended periods. Financial 

inclusion can potentially mitigate inflation and enhance monetary policy within the ASEAN 

nations [10]. The deployment of technology-based financial inclusion is driven by the goals of the 

ESG programme, specifically to decrease greenhouse gas emissions and enhance welfare. 

According to the McKinsey Global Institute, the development of digital finance can be divided 

into two periods: 1890-2003 and 2003-present. The first periods witnessed the adoption of 

electrooxidation and informatisation by traditional financial institutions. The second periods in 

2003, a significant turning point occurred with the entry of Information and Communication 

Technology (ICT) into a new phase, characterised by the rise of internet companies and 

technologies that integrate with financial services. This stage continued until the Industrial 

Revolution, marked by the emergence of 5G, big data, and artificial intelligence. Adopting 

sustainable finance will substantially impact carbon emissions by influencing economic growth, 

industrial structure, and technological innovation. This will enable the government to enhance its 

capacity to tackle carbon emissions by empowering companies efficiently and environmentally 

consciously.  

The ESG programme incentivises banks to develop novel banking products that foster 

sustainable practices and revamp environmentally conscious back office procedures [13]. Banks 

engage in environmentally conscious practices by integrating operational enhancements and 

technology expertise into their banking operations. Green banking financial goods encompass 

online banking, mobile banking, ATM, green deposits, and green credit. Implementing these 

practices can effectively decrease carbon footprints by minimising paper usage, conserving 

energy, reducing transportation emissions, and optimising energy and resource utilisation.  

Sustainable Financial technology experiences a developmental trajectory that results in gradual 
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and transformative advancements, including Internet banking, mobile payments, crowdsourcing, 

peer-to-peer lending, Robo-Advisory, online identity, and other related innovations. 

 Bank financial products leverage technology, the Internet, and big data to offer financial 

services that enhance financial coverage, improve service efficiency, and lower transaction costs.  

This can contribute to developing a green economy and reducing carbon emissions. 

Implementing sustainable financial technology can have a positive impact by decreasing 

operational costs and improving efficiency in banking services. Additionally, it can contribute to 

the expansion of technical advancements in other industries, affecting GHG emissions, the 

environment, and the economy. Sustainable financial technology fosters the expansion of 

innovation. Banks must implement a range of advances in financial services. The effects of 

sustainable financial technology encompass several key aspects: 1) enhanced efficiency leading 

to cost savings in production; 2) decreased bank transaction costs, including the distribution of 

customer cash, negotiation of transactions, and execution of contracts; 3) improved internal 

management efficiency inside banks.  

Chinese research findings consistently demonstrate that the digital economy has played 

a significant role in mitigating pollution, enhancing China's ecological environment, and fostering 

economic growth  and. The digital economy notably enhances the industrial structure, albeit not 

immediately cutting carbon emissions. Nevertheless, enhancing the capability of the digital 

economy will facilitate the decrease in carbon emissions. The digital economy will substantially 

affect lowering carbon emissions when the government implements regulations that control the 

low-carbon economy, thus reinforcing the foundation for establishing a low-carbon economic 

structure. Utilising digital finance can enhance financial engagement. This study examined the 

impact of digital finance on carbon emissions performance in China by analysing secondary data 

from 2012 to 2018. The findings indicated that digital finance had several positive impacts. 1), it 

significantly reduced carbon emission intensity and improved emission efficiency while 

increasing the coverage and utilisation of digital financial digitalisation. 2), digital financial 

development acted as an intermediation mechanism, affecting economic growth, industrial 

structure, and innovation. 3), digital financial development was particularly beneficial in reducing 

carbon emissions in urban areas with high economic and financial development levels. The study 

determined the correlation between digital banking and carbon emissions using secondary data 

from Thailand in 2018. The findings unveiled that 1) The use of digital finance significantly 

affected reducing carbon emissions, depending on the extent of coverage and depth of use. 2) 

The financing mechanisms of digital finance could potentially decrease carbon emissions in 

cities. 3) Digital finance had an energy-saving and emission-reducing effect in urban 

areas.Studies conducted between 2011 and 2019 demonstrated that digital finance significantly 

affected reducing GHG emissions. Specifically, research has demonstrated that digital finance 

may successfully mitigate industrial pollution emissions by affecting industrial structure. 

Reducing pollution had two distinct levels of achievement. Once digital finance surpasses the 

first level, it would have a significant effect on accelerating the reduction of emissions from 

industrial pollution. 

The study conducted by [22] investigates the relationship between financial inclusion and 

the Environment Kuznets Curve (EKC) by analysing panel data from 103 countries spanning the 

years 2004 to 2014. According to the findings, including financial services can lead to a decrease 

in greenhouse gas emissions. Research undertaken in industrialised countries demonstrated 

that the implementation of sustainable financial technology significantly affected reducing GHG 

emissions. The research hypothesis of this study is as follows: 

Ha: The impact of sustainable finance technologies on GHG emissions. 
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METHODS 

This study involved quantitative research that aimed to explore causal relationships. The 

study included a sample of 25 banks from ASEAN for 2019-2021, utilising annual data. Therefore, 

the total number of data points in this study was 75.  The model employed linear regression 

analysis and simple correlation.  

The variables in this study include independent variables, specifically sustainable 

financial technology, which is measured by the number of ATM transactions, Mobile banking, 

and Internet banking. Meanwhile, the dependent variable was GHG emissions, expressed in 

metric tonnes of carbon dioxide (CO2). Equation of this research model: 

GHG = a + b SFT 

GHG = greenhouse gas emissions 

SFT = sustainable financial technology 

 

The financing mechanisms of digital finance could potentially decrease carbon emissions 

in cities  . Sustainable financial technology fosters the expansion of innovation.  Model employed 

linear regression analysis and simple correlation conducted using EVIEWS, necessitating a model 

selection test.  

The model selection test comprised the Chow test, Hausman test, and Lagrange 

Multiplier (LM) test, which were utilised to determine the most suitable model in data analysis  

and. According to the model selection test, if the selected model is either an expected or fixed 

effect, it is necessary to conduct a classical assumption test.  

This test included the following assessments: normality test (Jarque Bera), 

heteroscedasticity test (Glejser), autocorrelation test (LM Test), and linearity test (Ramsey Test). 

However, if the random effect model is selected, there is no requirement to prove the classical 

assumptions.  

 

RESULTS 

The model quality test, which includes the Chow Test, the Hausman Test, and the 

Lagrange Multiplier (LM) test, yielded the following results: 

 

Table 1. Selection of Research Model Quality 

Testing 
Probability 

Cross-Section 
Decision Rule Decision 

Chow Test 
0,0000 

Prob.>0,05 [CEM] 

Prob.<0,05 [FEM] 
FEM 

Hausman Test 
0,8669 

Prob.>0,05 [REM] 

Prob.<0,05 [FEM] 
REM 

LM Test 
0,0000 

Prob.>0,05 [CEM] 

Prob.<0,05 [REM] 
REM 

Source: Processed data results from Eviews 9 

 

According to Table 1, the Random Effect Model (REM) is the optimal model selected in 

this study. Therefore, this model does not necessitate a traditional assumption test. The 

research variables were thoroughly examined utilising a dataset of 25 bank samples from ASEAN 

countries between 2019 and 2021. The independent variable is sustainable digital finance, 

represented by proxies such as ATM, mobile banking, and Internet banking, measured in terms 

of transaction units. The dependent variable is GHG emissions, measured in metric tonnes of 

CO2 generated. The outcomes of processing descriptive statistical data are as follows: 
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Table 2. Descriptive Statistics 

 N Minimum Maximum Mean Std. Dev 

Banking Financial technology 75 2.0600818 7.4051243 5.05654242 1.39385195 

GHG emissions 75 2.6691029 6.9919667 4.49273060 .730680852 

 

Table 2. indicated that the mean, median, and standard deviation values demonstrated 

that the value of sustainable finance technology was above that of GHG emissions. From the 

perspective of standard deviation, digital finance exhibits more significant variability than GHG 

emissions. The data was processed using the Random Effect Model (REM) to assess the impact of 

sustainable financial technology on GHG emissions. The analysis used a 75-panel dataset 

comprising a three-year time series and 25 institutions. 

 

Tabel 3. Metode Panel EGLS (Cross-section random effects) 

Variable Coefficient Std. Error t-Statistic Prob. 

C 2.959479 0.332939 8.888960 0.0000 

Banking Financial technology 0.303221 0.062240 4.871771 0.0000 

R-squared 0.247845   

Adjusted R-squared 0.237541   

S.E. of regression 0.362690   

F-statistic 24.05442   

Prob(F-statistic) 0.000006    

 

According to Table 3. The coefficient value of Banking Financial technology is 0.303221, 

indicating a high level of significance with a probability of 0.000. This figure indicates that 

implementing sustainable financial technology has a notable 1% beneficial impact on GHG 

emissions. Equation of this research model: GHG emissions = 2,959479 + 0,303221 of Banking 

Financial technology 

This demonstrates that as sustainable financial technology increases, the bank's ability to 

reduce GHG emissions will also increase. The R-squared value is 0.247845, indicating that 

24.7845% of the variation in the generation of GHG emissions can be explained by implementing 

sustainable financial technologies. The F-statistic has a value of 24.05442 and a probability (F-

statistic)) of 0.000006. This score indicates that the regression model is appropriate for doing 

research analysis. 

 

DISCUSSION 

This study employed the Eviews statistical programme to examine the impact of 

sustainable financial technology on GHG emissions. The analysis was based on model selection 

outcomes utilising secondary data from sustainability financial reports for 2019-2021. The data 

pertains to 25 banks in the ASEAN region. The selected model for this research was the Random 

Effect Model (REM). Applying sustainable financial technologies was found to have a favourable 

impact on GHG emissions. This demonstrated that a broader implementation of sustainable 

financial technology led to more GHG emissions effectively decreased by banks. The findings of 

this study align with the outcomes of research carried out in China, and, which demonstrate that 

the implementation of financial technology can effectively decrease GHG emissions. The findings 

of indicate that financial inclusion can mitigate greenhouse gas emissions. According to the study 

conducted by, research findings in ASEAN demonstrate that energy-efficient infrastructure, 

digitalisation, and financial inclusion have a substantial impact on reducing the ecological 

footprint. Nevertheless, the greenhouse gas reduction was at 24.7845%, indicating a modest 

decrease. The limited reduction in GHG emissions in ASEAN can be attributed to the 

predominance of developing countries within the region, which are currently focused on 
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achieving fair and sustainable development. The ASEAN countries are currently undergoing 

sustainable development; however, it has yet to be uniformly spread throughout all countries 

[30]. The sustainability implementation level in ASEAN countries needs to be improved and 

requires further growth. ASEAN countries possess a favourable prospect to serve as sustainable 

business arenas by capitalising on the prospects presented by the SDGs. The first advantage is 

the commercial opportunity to meet global energy demands by promoting economic growth 

through cross-border electricity exchange through the ASEAN Power Grid (APG). Furthermore, it 

is crucial for ASEAN countries to cooperate in climate policy due to their heightened 

susceptibility to the impacts of climate change. Policies targeting the reduction of GHG emissions 

in the energy sector and using technology can effectively mitigate climate change. The study 

conducted by  examines the digitalisation process aimed at promoting financial inclusion in 

ASEAN countries, specifically Cambodia, Indonesia, Laos, Myanmar, the Philippines, and Vietnam. 

The research focused on medium and lower-income populations and employs the Diffusion of 

Innovation (DOI) theory. The findings indicated that digitalisation is necessary in the lower 

middle-income population since it significantly affects enterprises' ability to obtain domestic 

loans from banks. 

The study findings indicate that ASEAN collaboration in promoting economic growth 

increases GHG emissions. To address this issue, ASEAN should implement policies that promote 

using renewable energy sources, such as hydroelectric power plants, and impose substantial 

taxes on electric cars. The research findings indicate that ASEAN policies focused on power 

generation can potentially decrease GHG emissions, as stated in references  and. The study 

conducted by demonstrated that digitalisation-driven financial inclusion has the potential to 

mitigate greenhouse gas emissions effectively over time. To optimise the reduction of such 

emissions, ASEAN nations must enhance their technology-based infrastructure across diverse 

economic sectors, encompassing production processes and corporate management. 

This study's findings align with earlier research, indicating that the utilisation of 

technology has a discernible effect on mitigating GHG emissions. Nevertheless, the reduction 

remains very modest, amounting to approximately 24.7845%. This suggests that there is still 

room for improvement in optimising the performance of this reduction. The outcome is a 

promising indication for banks to enhance the sustainability of technology-driven financial 

services. Implementing technology-driven financial services enhances bank performance and 

provides significant opportunities for individuals in rural and urban locations to engage in 

diverse banking activities. Furthermore, these findings can bolster government initiatives to 

achieve technological equity, such as ensuring universal internet access across the nation, 

thereby enabling more efficient support for sustainability efforts. The results of the study, 

revealed that the determination of sustainability policies in ASEAN will have an impact on GHG 

emission reduction, so governments need to pay detailed attention to the cause and effect of 

economic activities that can affect the environment, social and economy and reduce GHG 

emissions. 

 

CONCLUSION 

Using sustainable financial technology significantly positively affected on GHG emissions, 

with a significance level of 1%. The sustainable financial technology's contribution to GHG 

emissions is 24.7845%. The current outcome remains relatively modest due to the prevalence of 

developing nations within ASEAN, which are still establishing and organising sustainable 

infrastructure. Consequently, the implementation of sustainable financial technology varies 

across the region. The results of this study show that as the implementation of sustainable 

financial technology becomes more widespread in different regions, it will lead to a reduction in 

GHG. Thus, the bank's contribution to reducing GHG emissions will increase through financial 
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services and the promotion of sustainability in society in line accordance with ESG objectives will 

increase.  

This study's findings demonstrated that deploying sustainable financial technology 

positively affected mitigating greenhouse gas emissions. Given the findings, 1). ASEAN countries 

ought to expedite the adoption of digital technology to reduce greenhouse gas emissions; 2). 

ASEAN countries should formulate policies and carefully assess the effects of financial inclusion 

synergies while establishing development plans and strategies for addressing climate change 

mitigation; 3) ASEAN countries should promote the production of new works to foster a 

sustainable economy. This can be achieved by allocating research money and providing financial 

support or technical facilities to areas that need more technological resources; 4) Subsequent 

studies can investigate the effect of technology-driven financial inclusion on economic growth, 

corporate finance in financial and non-financial industries, and additional variables that 

contribute to sustainability, such as legislation. 

 

LIMITATION 

The data used in this study covers only a specific period and ASEAN member countries, 

so the research findings cannot be fully generalized to other regions or longer time frames. The 

GHG emission data used is sourced from official publications, which may have limitations in 

terms of accuracy or completeness, particularly in countries where environmental reporting 

systems are still developing. 
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