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Abstract: 

Introduction: This research evaluated the effect of green technology on Fintech growth, with regulation as a moderator.  

Methodology: The research used a quantitative research design. Data were collected from 25 Asian developing countries from 2010 
to 2024 to cover the period of the development of financial technologies and the shift in focus to sustainability. Generalised Least 
Squares (GLS) regression was used to analyse the data due to heteroscedasticity and autocorrelation.  

Results: The findings illustrated that green technology positively and significantly influenced Fintech development, validating the 
hypothesis that environmentally driven innovation promotes digital financial growth. Regulation also had a significant, positive 
direct influence on Fintech development, contrary to earlier research findings that indicated a negative or insignificant contribution. 
In addition, the moderating role of regulation on the relationship between green technology and Fintech was positive and significant, 
suggesting that regulatory systems enhance the efficiency of green innovations in driving Fintech.  

Conclusion: These results imply that policymakers should combine green technology programs with complementary regulations to 
drive sustainable Fintech innovation. It highlights the importance of integrating green technology initiatives with supportive 
regulatory measures for fostering sustainable Fintech innovation. 
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1. INTRODUCTION 

Green environmental technologies are innovations 
designed to reduce environmental impact and promote 
sustainability across industries. They include energy-
efficient systems, pollution-control techniques, and 
renewable energy solutions that reduce resource 
consumption and emissions. These technologies are 
recognised widely as established drivers of sustainable 
economic and financial development. Their adoption in the 
financial sector has supported Fintech growth (Sharif et al., 
2024). However, the lack of financial and digital 
infrastructure is the fundamental problem which has 
impacted Fintech development in developing Asian 

countries. Rural communities in these nations lack reliable 
internet access, an unreliable power supply, and limited 
smartphone coverage, which deters the adoption of digital 
financial services (Adjasi et al., 2023; Ediagbonya & 
Tioluwani, 2023; Xu et al., 2024). Further, a major proportion 
of the population is unbanked due to limited financial literacy 
and a lack of trust in formal banking institutions. Another 
challenge is the regulatory environment, as governments fail 
to keep pace with technological innovation. This sometimes 
leads to scattered or contradictory policies, which discourage 
innovation and deter investment. Cybersecurity threats and 
data privacy also deter service providers and users (Shi & 
Wang, 2025; Chen et al., 2023). These issues, combined, 
hinder the evolution and accessibility of Fintech, which might 
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otherwise enhance financial inclusion, economic 
participation, and poverty alleviation within the region. 
Green technology can help address Fintech concerns in Asian 
developing countries by enhancing infrastructure and 
promoting environmentally friendly innovation. 

The research by (Udeagha & Muchapondwa, 2023) 
suggested that in BRICS nations, solar-powered internet cafes 
and mobile charging points could provide digital connectivity 
to rural areas with limited electricity supply, offering access 
to Fintech services. Renewable energy-based green data 
centres can reduce operational costs and carbon emissions, 
making Fintech services scalable and sustainable. (Tchidi & 
Zhang, 2025) found that in Mali, Orange's solar-powered 
mobile towers and Senegal's rural connectivity projects are 
enhancing the internet penetration for digital financial 
services. Such green technologies ramp up infrastructure in 
off-grid regions, enabling wider FinTech adoption and 
financial inclusion, particularly in underdeveloped areas with 
little or no electricity and high-speed internet connectivity. 

Further, green technology can advance trust and 
transparency by supporting blockchain-based systems for 
secure, environmentally friendly transactions. Incorporating 
green solutions into Fintech also creates opportunities for 
climate-oriented financial products, such as microloans for 
green energy projects or carbon credit trading platforms, that 
spur both economic and environmental development (Guo     
et al., 2023; Ojukwu et al., 2024; Udeagha & Ngepah, 2023). 
Together with financial technology, countries can enhance 
financial inclusion to address energy and environmental 
issues and build a more resilient, inclusive economy. 

While the existing literature identifies the cross-
impacting relationship between Fintech and green 
innovation (Li et al., 2024; Xue et al., 2022), few studies have 
examined how green technology stimulates Fintech 
development, particularly in Asian developing nations. 
Existing studies, such as those by (Chien et al., 2024; and Zhe 
et al., 2024), focus mostly on environmental impacts or on 
developed economies. Thus it remains unclear which specific 
infrastructural and regulatory issues affect developing areas. 
In addition, the role of regulation as a moderator for this 
association remains under-researched. Institutional theory 
holds that institutional quality strongly influences the 
diffusion of innovation, yet empirical support for this claim 
in the green fintech context remains limited. Several 
established theories explain how regulations can moderate 
the relationship between green technology and FinTech. 
Institutional theory suggests that the regulatory environment 
creates pressures and constraints shaping the adoption of 
innovation, either enabling or hindering technological 
progress (Mertzanis, 2023). Similarly, dynamic capabilities 
theory focuses on the firm’s ability to adapt to changing 
regulatory frameworks, influencing its success in 
implementing green and digital innovation (He et al., 2024). 
Therefore, regulations should not be viewed as an external 
context but as a moderating factor. In this regard, this 
research fills these gaps by examining how green technology 

drives Fintech development and the role of regulation in 
moderating this impact. It adds new findings to 
sustainability-driven Fintech research and policy guidance on 
how to encourage innovation in environmentally and 
institutionally limited contexts. 

This research is critical for investigating the neglected link 
between green technology and Fintech innovation in Asian 
developing nations, where sustainable innovation is both a 
necessity and a challenge. Although Western nations rely 
heavily on these aspects (Tchidi & Zhang, 2025), Asian 
nations lag, and thus, research is needed to develop more 
robust policy implications. By synthesising Innovation 
Diffusion Theory and Institutional Theory, this framework 
provides an inclusive framework for understanding how 
environmental requirements and regulatory landscapes co-
determine digital finance ecosystems. The results can inform 
policymakers in framing regulatory guidelines that enable 
sustainable Fintech solutions and advise businesses on how 
to utilise green technology to gain a competitive edge. 
Finally, the research underpins wider objectives of financial 
inclusion, climate resilience, and sustainable economic 
growth among emerging markets. This research specifically 
focuses on Asian developing countries, with the research 
question: “What is the impact of green technology on Fintech 
development in Asian developing countries and the moderating 
role of regulations?” The specific research objectives are  

1. To evaluate the impact of green technology on Fintech 
development in Asian developing countries  

2. To evaluate the moderating role of regulation on the 
relationship between green technology and Fintech 
Development.  

2. LITERATURE REVIEW 

2.1. Green Technology and Fintech Development 

Green technology is the application of science and 
innovation to create products, services, and processes that 
reduce environmental impact and contribute to sustainability 
(Xue et al., 2022). Green technology encompasses a range of 
solutions, from renewable energy sources (solar, wind, hydro) 
to energy-saving systems, sustainable farming, waste 
reduction, and carbon-cutting technologies (Shahzad et al., 
2022). The main aim of green technology is to minimise 
carbon emissions, conserve natural resources, and counter 
the negative impacts of industrialisation and climate change. 
In the financial world, green technology plays a revolutionary 
role by promoting the creation of sustainable financial 
products such as green bonds, carbon credit mechanisms, and 
ESG investment platforms (Xu et al., 2023). It also encourages 
digital solutions that maximise transparency and traceability 
in sustainability practice, such as blockchain (Lin & Ma, 
2022). Green technology innovation is known to reduce 
environmental pollution, improve energy efficiency and 
attain the “win-win” goals of ecological environmental 
protection and corporate performance (Alvarez-Herránz         
et al., 2017). With increasing global environmental 
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challenges, green technology is being viewed not just as a 
means to protect the environment but also as a strategic 
facilitator of economic resilience and innovation. 

Fintech development is the growth of technology-enabled 
financial services that enhance the delivery, availability, and 
effectiveness of financial products. Fintech encompasses a 
wide range of innovations, including digital banking, mobile 
payments, peer-to-peer lending, robo-advisory, blockchain, 
and cryptocurrency platforms (Gao, 2022; Tao et al., 2022). Its 
evolution involves embedding new-age technologies such as 
artificial intelligence, big data, and cloud computing into 
financial systems to improve user experience, reduce 
transaction costs, and promote financial inclusion (Dong & 
Yu, 2023; Tan et al., 2023). In emerging economies, Fintech is 
important in filling gaps in the conventional banking 
infrastructure by providing low-cost, easy-to-use financial 
services to the underserved. Fintech growth depends on 
several drivers, including technological preparedness, 
regulatory climate, investor sentiment, and consumer 
culture. As digital environments expand, Fintech plays a more 
critical role in modernising economies and enhancing 
innovation across sectors such as microfinance, mobile 
money, and green finance (Chen et al., 2022; Nguyen, 2022). 
Finally, Fintech growth facilitates inclusive growth, financial 
democratisation, and overall digital economy transformation. 

The role of green technology in Fintech growth can be 
understood through Everett Rogers's Innovation Diffusion 
Theory (IDT). According to IDT, innovations diffuse across a 
social system over time based on perceived benefits, 
compatibility, and social needs (Hussain et al., 2025). Green 
technology, being an innovation, generates a need for 
sustainable, efficient, and transparent financial products 
(Ambreen & Awan, 2024). This drives the development of 
Fintech solutions customised to finance green actions, 
including carbon trading platforms, ESG investment apps, 
and blockchain traceability systems (Aboalsamh et al., 2023; 
Hussain et al., 2025). 

As companies and customers embrace green technology, 
the financial markets follow by innovating in product 
development, risk management, and information handling, 
which are Fintech's main pillars. Further, the use of green 
tech puts pressure on regulatory agencies to develop 
facilitative frameworks, which, in turn, encourage Fintech 
services for environmental compliance and sustainability 
funding (Musleh Alsartawi, 2024). Green technology, 
therefore, becomes a driver and facilitator of Fintech 
innovation by changing market perceptions and accelerating 
the spread of green financial services. 

A number of empirical studies offer indirect evidence in 
support of green innovation in Fintech development. (Cen & 
He, 2018) have indicated that green technology and Fintech 
development have a significant relationship, with the Fintech 
climate well developed and growing significantly with the 
integration of green technology. (Xue et al., 2022) provided 

evidence from Chinese listed firms and Fintech in prefecture-
level cities from 2011 to 2018. Their findings showed that 
Fintech advancement promotes corporate green innovation 
by mechanisms such as enhanced regulation and access to 
funds. Such mechanisms can operate in the opposite 
direction as well, and mass adoption of green technology can 
compel regulatory agencies and financial institutions to 
develop, creating market space for Fintech instruments such 
as carbon trading platforms and green investment websites.  

(Li et al., 2024) utilised panel data on 4,195 A-share-listed 
companies (2011–2022) and concluded that Fintech alleviates 
financing constraints, thereby improving innovation output. 
Their mediation model suggests that green, innovation-
oriented firms might indirectly stimulate demand for Fintech 
to meet their changing financial and environmental needs. 
(Chien et al., 2024) examined large Asian economies during 
the COVID-19 era using MMQR and documented that green 
innovation enhances climate performance. (Zhe et al., 2024), 
using panel data from G7 and G11 nations and a Panel Smooth 
Transition Regression (PSTR) model, show that green 
innovation has a significant impact on environmental 
sustainability. According to their evidence, with green 
innovation, clean digital infrastructure and green financial 
platforms are likely to grow in demand, making conditions 
conducive to Fintech expansion, especially in 
environmentally leading economies. 

In the pre-COVID-19 context, previous research already 
indicated an increasing interplay between green technology 
and FinTech. (Navaretti et al., 2018) even stated that digital 
innovation and disintermediation by FinTech were 
transforming the banking industry into new avenues of 
sustainable and technology-driven finance long before 
COVID-19. (Alvarez-Herránz et al., 2017) have presented 
preliminary empirical results indicating that green 
technological innovation enhances energy efficiency and 
corporate performance, which form the basis for green 
financial products. (Cen & He, 2018) demonstrated that areas 
with greater green technology capabilities had more 
developed FinTech, suggesting that sustainability issues were 
already affecting financial innovation. On the same note, 
(Dorfleitner & Braun, 2019) highlighted how blockchain and 
FinTech can be used to mobilise green finance in Europe by 
enhancing transparency and reducing costs. (Shin & Choi, 
2019) also revealed that FinTech acted as a platform industry 
that could facilitate sustainable economic growth. All of these 
pre-COVID research papers demonstrate that the nexus 
between green technology and FinTech was well established 
before the pandemic. 

Although Fintech demonstrated poor environmental 
performance throughout the pandemic, the authors highlight 
that greater green innovation is essential to guide Fintech 
towards sustainable, low-carbon growth. Hence, it is 
hypothesised that;  
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H1: Green technology has a positive and significant 
impact on the Fintech development. 

2.2. Moderating Role of Regulation 

The moderating role of regulation in the relationship 
between green innovation and Fintech development can be 
better explained through Institutional Theory. This theory 
holds that organisational conduct and innovation are 
influenced by the institutional context, such as formal rules, 
norms, and regulations (Mertzanis, 2023). Within green 
innovation and Fintech development, regulation is a central 
institutional mechanism that shapes whether and how 
Fintech solutions are developed to meet green technology 
demands. When regulatory systems back environmental 
objectives through green finance policies, carbon disclosure 
requirements, or promotion of sustainable investment, it 
underwrites and encourages Fintech innovation to serve 
green purposes (Almaqtari et al., 2025; Bagh & Iftikhar, 2024; 
Zhou et al., 2025). These purposes involve carbon credit 
trading platforms, green bond issuance, and ESG data 
management. 

Institutional theory further posits that in conditions of 
poor, inconsistent, or underdeveloped regulations, the link 
between green innovation and Fintech development can be 
disrupted by uncertainty, investors' lack of confidence, or 
misplaced incentives (Hussain et al., 2024; Tsai & Ahn, 2024). 
Thus, regulation, as an institutional force, moderates this 
relationship by either facilitating or limiting the diffusion of 
Fintech solutions to green innovation. When congruent, 
regulation reinforces institutional legitimacy, minimises risk, 
and creates a favourable ecosystem for Fintech to compete 
with environmental technological advancement. Hence, it 
can be hypothesised that;  

H2: Regulation moderates the relationship between green 
technology and Fintech development. 

2.3. Conceptual Model  

Fig. (1) presents the conceptual framework for this 
research, grounded in two pillars: Innovation Diffusion 

Theory (IDT) and Institutional Theory. It asserts that green 
technology as an innovation fuels Fintech growth by 
generating demand for transparent, sustainable, and efficient 
financial products (Shahzad et al., 2022). Regulatory quality, 
according to Institutional Theory, moderates this association 
and influences the environment under which Fintech 
innovations are implemented. An effective regulatory 
framework reinforces the diffusion of green Fintech 
innovations such as carbon trading platforms and ESG 
investment products (Mertzanis, 2023). The framework, 
therefore, records the dynamic interplay among 
technological innovation, the institutional environment, and 
financial system change in emerging economies. 

3. RESEARCH METHODOLOGY 

3.1. Sample and Data Collection  

This research explores the effect of green technology on 
fintech development, with an emphasis on the moderating 
role of regulations in developing Asian nations, using a 
quantitative approach. The quantitative technique was 
utilised consistently with previous studies, such as (Li et al., 
2024; Xue et al., 2022; and Zhe et al., 2024), to verify the 
hypothesis using scientific methods. The sample consists of 
25 countries categorised by the Australian Government's 
Department of Foreign Affairs and Trade (DFAT) as 
developing in the Asian region. The data is collected from 
2010 to 2024 to cover more than a decade of Fintech and green 
technology development. The period is reasonable, as it 
covers major global and regional milestones, such as the 
emergence of mobile financial services, increased awareness 
of climate change, and the enactment of significant green 
technology policies and the Sustainable Development Goals 
(SDGs). The post-2010 period also signifies the wave of 
digitalisation and rule-making innovations in developing 
economies (Abbas & Najam, 2024). Data were drawn from the 
World Bank's World Development Indicators (WDI) and the 
IEA Energy Technology Patents Data Explorer, which provide 
a sound, unidimensional dataset. 

 
 
 
 
 
 
 
 
 

 
 

Fig. (1). Conceptual model. 

Green Technology Fintech Development 

Regulations 

H1 

H2 
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3.2. Variable Measurement 
3.2.1. Dependent Variable: Fintech Development  

Fintech Development in this research is quantified using a 
composite Fintech Index (FI) constructed via a two-stage 
Principal Component Analysis (PCA) approach, as described 
by (Zheng et al., 2024). The index reflects three essential 
dimensions: Access, Usage, and Digital Infrastructure as 
shown in Table 1. The Access dimension captures people's 
ability to access digital financial services; Usage captures how 
intensively they use such services; and Digital Infrastructure 
captures the technological landscape that facilitates Fintech 
adoption. All indicators are normalised on a 0–1 scale to 
avoid scale differences between countries and over time. PCA 
is subsequently used within each dimension and then across 
dimensions to provide objective weights based on variance 
explained (Tram et al., 2023). This method avoids the 
subjectivity inherent in indiscriminate weighting and 
provides a balanced, data-driven measure of Fintech 
progress. The dimensions considered in this study followed 
those of (Zheng et al., 2024), and the PCA analysis yielded 

three dimensions with eigenvalues greater than 1; hence, 
three dimensions have been used to develop the index.  

3.2.2. Other Variables 
Table 2 below provides descriptions of the key variables. 

Green Technology is quantified by the total number of 
patents awarded for energy technologies, reflecting 
innovation in green energy solutions. The variable adopts the 
methodology of (Li et al., 2024) and is derived from the IEA 
Energy Technology Patents Data Explorer. Energy 
Consumption is a measure of renewable energy consumption 
as a proportion of GDP, indicating the extent to which green 
energy contributes to the economy. This is adopted from (Hou 
et al., 2024) and sourced from the World Development 
Indicators. Economic Growth is measured by annual GDP 
growth (%) to capture macroeconomic performance. The 
moderating variable, regulation, was measured using the 
CPIA policy and institutional rating for environmental 
sustainability, as adopted from (Xia & Liu, 2024). The data for 
this is obtained from the World Development Indicators.  

Table 1. Financial development index dimensions. 

Dimension Indicators Reference  Source 

Access 

Mobile Money Account 

(Tram et al., 2023; and 
Zheng et al., 2024) 

World Bank Findex 

Own a Mobile Money Account 

Internet Access 

Usage 

Saving from mobile money  

Borrowed Money from Mobile Money  

Made Digital Payment 

Received digital payment  

Made digital payment for instore purchase  

Digital Infrastructure 
Use of Internet for purchases  

Internet use for accessing account 

Table 2. Variable description. 

Variable Description Reference Source 

Green Technology Number of Patents for Energy Technology (Li et al., 2024) IEA Energy Technology Patents Data Explorer 

Energy Consumption Energy use (kg of oil equivalent per capita) (Hou et al., 2024) 

World Development Indicators 
Economic growth GDP Growth (%) (Hou et al., 2024) 

Regulation CPIA policy and institutions for environmental 
sustainability rating (1=low to 6=high) 

(Xia & Liu, 2024) 
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3.2.3. Data Analysis  
The data for this study were analysed using panel data 

regression. The study first conducted random and fixed-effect 
models. The model's suitability was assessed using the 
Hausman test. Furthermore, the chosen model was evaluated 
for potential issues, including heteroscedasticity and 
autocorrelation. Given these issues, the final robust model 
considered was Generalised Least Squares (GLS), which 
addresses them by providing robust standard errors. The 
following are the equations: the first is the equation without 
any interaction effect, and the second contains the 
interaction effect.  

𝐹𝐷𝑖𝑡 =  𝛽0 +  𝛽1𝐺𝑇𝑖𝑡 + 𝛽2𝐸𝐶𝑖𝑡 + 𝛽3𝐺𝐷𝑃𝑖𝑡 + 𝛽4𝑅𝑖𝑡 +  𝑢𝑖𝑡 (1) 

𝐹𝐷𝑖𝑡 =  𝛽0 +  𝛽1𝐺𝑇𝑖𝑡 + 𝛽2𝐸𝐶𝑖𝑡 + 𝛽3𝐺𝐷𝑃𝑖𝑡 + 𝛽4𝑅𝑖𝑡 +
 𝛽5𝑅𝑒𝑔 × 𝐹𝑖𝑛𝑇𝑒𝑐ℎ𝑖𝑡 + 𝑢𝑖𝑡            (2) 

In these equations;  

FD = Fintech Development, GT = Green Technology, EC = 
Energy Consumption, GDP = GDP growth, R= Regulation, ‘u’ 
= error term, ‘i’ indicates cross section, β,0,1,2,3,4,5 are the 
coefficients and ‘t’ indicates time series  

4. RESULTS AND DISCUSSION 

4.1. Descriptive Statistics  
Table 3 shows that green technology (number of patents) 

has a high mean of 733.24 and a very large standard deviation 
of 9,932.52, reflecting wide variations in patent levels across 
countries, with some showing very high levels of innovation 
while others account for very little. Regulation has a mean 

score of 3.166 and a relatively low standard deviation of 0.424, 
indicating moderate regulatory quality and very low variation 
across countries. GDP Growth has a mean of 3.171%, 
indicating modest average economic growth during the 
period, but a large standard deviation of 5.174%, indicating 
significant fluctuations, including both economic 
contractions and expansions. Energy Consumption has a 
mean of 2,358.4 kg and a high standard deviation of 2,412.34 
kg, indicating substantial variation in renewable energy 
consumption across nations. Lastly, Fintech development has 
a mean score of 0.135 and a small standard deviation of 
0.0219, suggesting relatively low but fairly consistent Fintech 
development across the sample. 

4.2. Correlation Analysis  

Table 4 shows the correlation analysis of the variables. 
Green Technology shows extremely weak correlations with 
other variables, such as Fintech development (0.007), 
suggesting a minimal direct relationship between green 
innovation and Fintech development. Regulation also shows 
little correlation with Fintech development (r = 0.008), 
suggesting that regulatory quality may not have a significant 
independent effect on Fintech. GDP Growth is weakly 
positively related to Fintech development (0.047), and there 
is some indication that stronger economic performance is 
slightly linked to better Fintech performance. Energy 
Consumption is weakly negatively related to both Regulation 
(-0.116) and GDP Growth (-0.125), both of which are 
statistically significant, indicating that greater use of 
renewable energy is linked to reduced regulatory quality and 
slower economic growth in certain situations.

Table 3. Descriptive statistics. 

Variable Obs Mean Std. Dev. Min Max 

Green Technology (number of patents) 375 733.240 9932.524 0.11 189952 

Regulation (CPIA score) 375 3.166 0.424 1.5 4 

GDP Growth (%) 375 3.171 5.174 -32.9 37.5 

Energy Consumption (kg) 375 2358.4 2412.34 0 10832.9 

Fintech Development (score) 375 0.135 0.0219 0.067 0.313 

Table 4. Correlation analysis. 

- Green Technology Regulation GDP Growth Energy Consumption Fintech Development 

Green Technology 1 - - - - 

Regulation -0.012 1 - - - 

GDP Growth 0.014 -0.067 1 - - 

Energy Consumption -0.045 -0.116** -0.125** 1 - 

Fintech Development 0.007 0.008 0.047 -0.002 1 

Note: ** indicates significance at 5% level
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4.3. Panel Regression 
Table 5 presents a panel data regression to evaluate the 

impact of green technology on Fintech development, with 
regulation as a moderating variable. Green Technology has a 
positive (B = 0.002) and significant (p = 0.000) impact on 
Fintech development, suggesting that green technology 
innovation is positively associated with higher Fintech 
development. It indicates a complementary relationship in 
which eco-innovation promotes digital financial 
advancement. Energy Consumption also has a positive, 
statistically significant impact (B = 0.008, p = 0.000), 
suggesting that increased energy consumption, possibly 
driven by digital infrastructure and industry activities, is 
associated with greater Fintech development. 

Regulation, interestingly, has a positive impact (B= 0.017, 
p = 0.001) in GLS, contrary to its negative influence in 
Random and Fixed Effects models. This implies that in 
controlling heteroscedasticity and autocorrelation, 
regulatory frameworks facilitate the growth of Fintech by 
instilling clarity and minimising market uncertainty. GDP 
Growth shows a positive and significant correlation (B = 
0.061, p = 0.001), suggesting that economic growth underpins 
Fintech development. The interaction term RegXFintech is 
also positive (B = 0.191) and significant (p = 0.000), indicating 
that regulation complements the effect of Fintech 
development, perhaps by fostering a more stable and 
innovative financial environment.  

5. DISCUSSION 

The purpose of this study is to evaluate the impact of 
green technology on Fintech development, with regulations 
as a moderating factor. The findings of this study corroborate 
and extend earlier studies on the nexus between green 
technology and Fintech development. In line with the 

findings by (Li et al., 2024; and Xue et al., 2022), green 
technology illustrates a positive and significant relationship 
with Fintech development B = 0.002, p = 0.000), corroborating 
the hypothesis that eco-innovation drives digital financial 
progress. This connection is especially apt for Asian 
developing nations, where environmental concerns and 
digital transformation initiatives intersect with increasing 
calls for sustainable financial solutions. The complementary 
dynamics between green technology and Fintech indicate 
that environmentally motivated innovation can foster the 
development of new financial instruments, including carbon 
trading platforms and green investment tools. 

In contrast to earlier research, which found either a direct 
negative effect or that regulation was not of prime 
importance (Hussain et al., 2024), the current study finds that 
regulation significantly and positively influences Fintech 
development (B = 0.017, p = 0.001). This result confirms 
Institutional Theory, which holds that regulatory clarity and 
institutional quality can foster innovation (Mertzanis, 2023). 
In Asian developing economies, efficient regulation can 
reduce investor uncertainty and promote innovation to 
advance Fintech solutions that are aligned with 
environmental protection. Additionally, the significant and 
positive interaction term (RegXFintech, B = 0.191, p = 0.000) 
supports the proposition that regulation enhances the impact 
of green technology on Fintech growth. This 
complementarity likely arises from growing government 
interest in spearheading sustainable finance as part of 
domestic digital and green agendas. Lastly, the substantial 
role of GDP growth and energy consumption demonstrates 
that overall economic growth and infrastructural 
development also favour Fintech growth, a trend found in 
fast-industrialising Asian economies. 

Table 5. Panel regression. 

- Random Effect Model Fixed Effect Model GLS 

Fintech Development Coefficient P-Value Coefficient P-Value Coefficient P-Value 

Green Technology 0.001*** 0.006 0.001*** 0.003 0.002*** 0.000 

Energy Consumption 0.000 0.625 0.000 0.575 0.008*** 0.000 

Regulation -0.044*** 0.000 -0.043*** 0.000 0.017*** 0.001 

GDP Growth 0.010 0.509 0.008 0.603 0.061*** 0.001 

Reg X Fintech 0.196*** 0.000 0.190*** 0.000 0.191*** 0.000 

R-Squared 0.7731 - 0.769 - - - 

Hausman 3.03 - - - - - 

Heteroscedasticity 109437.4 - - - - - 

Autocorrelation 30.007 - - - - - 

Note: *** indicates significance at 1%, ** indicates significance at 5%, * indicates significance at 10%
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Asian developing country policymakers should incentivise 
the adoption of green technology as a driver of Fintech 
growth, incorporating eco-innovation into national digital 
finance plans. Transparent and accommodating regulatory 
environments will be needed to lessen investor uncertainty 
and promote financially sustainable innovation. 
Governments ought to harmonise regulations with 
environmental and technological targets, promoting 
developments such as carbon trading exchanges and green 
financial instruments. Digital infrastructure investment and 
pro-GDP growth policies will further solidify Fintech 
expansion. By harmonising financial technology with 
environmental sustainability, policymakers can fuel 
inclusive, innovative, and sustainable economic development 
aligned with international sustainability goals. 

CONCLUSION AND RECOMMENDATION 

Building on the established influence of green technology 
on financial innovation, this study highlighted that 
regulatory frameworks significantly increase its effect on 
Fintech development, emphasising the importance of 
integrating supportive policies with sustainable 
technological initiatives. This research finds that green 
technology contributes substantively to Fintech 
development, particularly when supported by efficient 
regulations in Asia's developing economies. Regulations not 
only directly contribute to Fintech development but also 
reinforce the role of green innovation towards digital finance.  

POLICY RECOMMENDATION 

Based on the empirical evidence, there are several 
significant policy implications for governments, regulators, 
and development agencies. Enhancing regulatory frameworks 
is the priority, with a focus on clear, transparent, and uniform 
policies that facilitate the innovation of Fintech and the 
adoption of green technologies. Regulatory consistency will 
minimise regulatory uncertainty, increase investor 
confidence, and provide an enabling environment of 
sustainable digital finance, and regulatory sandboxes can 
promote innovation without jeopardising financial stability. 
Governments, too, ought to proactively encourage eco-
innovation in the financial sector by providing specific 
incentives, including tax incentives, subsidies, and special 
financing for Fintech companies that incorporate 
environmentally sustainable technologies, and by 
encouraging cooperation between providers of green 
technologies and financial innovators. Moreover, increased 
investment in digital infrastructure, such as broadband 
networks, data centres, cybersecurity, and renewable energy 
and energy-efficient technologies, is required to facilitate 
scalable and environmentally friendly Fintech ecosystems. 
Policy effectiveness can also be reinforced by strengthening 
institutional capacity, including regulatory expertise, inter-
agency coordination, and regional cooperation among Asian 
economies. Lastly, it is important to promote sustainable 
financial behaviour and speed up the implementation of 

green Fintech solutions through public awareness and 
financial literacy campaigns. 

LIMITATIONS AND FUTURE RESEARCH DIRECTION 
This research is limited by its sample of Asian developing 

economies, which may limit the generalisability of its 
findings to other geographies with varying regulatory and 
technological landscapes. Moreover, reliance on quantitative 
data might miss subtle socio-political considerations 
affecting Fintech and green technology uptake. Qualitative 
research needs to be integrated in the future to yield deeper 
insights and examine the influence of institutional culture 
and stakeholder conduct. Regional and income comparisons 
may provide a wider insight into the green technology–
Fintech intersection. Longitudinal analysis is also suggested 
to evaluate the dynamic influence of regulations and 
environmental innovations over time. 
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