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Abstract 
 

There is an increase in environmental pressures and the digital transformation in the financial sector. This study examines how financial 

technology (FinTech) and the effectiveness of IT governance (EITG) influence green institution activities (GIA) within various financial 

institutions of Saudi Arabia. Addressing the critical gap in the emerging markets of Saudi Arabia, a quantitative approach was applied by 

using Partial Least Squares Structural Equation Modeling (PLS-SEM) on the data collected from 419 respondents within Saudi financial 

institutions. The findings of the study reveal that FinTech has a weak direct impact on GIA, while it significantly enhances GIA when 

mediated through effective IT governance, which demonstrates the need to align IT governance frameworks with the deployment of 

FinTech to enhance environmental performance. The findings highlight the critical role of digital financial innovation in enhancing the 

sustainability of financial sectors. Furthermore, the study offers key practical implications for financial institutions to integrate ESG ob-

jectives into their FinTech deployment strategies to foster a green digital ecosystem through governance and regulatory support. This study 

reinforces the strategic importance of integrating FinTech with institutional alignment to achieve insights into digital sustainability goals 

in line with the broader economic diversification agenda of Saudi Arabia, Vision 2030. 
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1. Introduction 

In recent years, the issue of environmental sustainability has become a strategic and important concern among scholars, practitioners, and 

policymakers in the field of finance, particularly in the post-pandemic environment (Guang-Wen & Siddik, 2023), where the financial 

sector plays a critical role in transforming an economy towards a more sustainable future (Park & Kim, 2020). In the current era, as the 

global world is shifting towards sustainable economic models, green and sustainable finance is gaining greater recognition in the financial 

services (Mirza et al., 2023). According to Xu et al. (2022), it is a financial activity as it brings the financial industry in line with environ-

mental protection. Green finance integrates environmental practices into the process of financial decisions, determination of risk, and credit 

allocation frameworks (Mirza et al., 2023; Kemfert & Schmalz, 2019). 

FinTech has recently gained impressive growth (Guang-Wen & Siddik, 2023). FinTech and the associated technologies, such as artificial 

intelligence (AI), Internet of Things (IoT), blockchain, data analytics, machine learning (ML), and other innovations, have fundamentally 

changed the structure of the modern financial services (Mirza et al., 2023). With the introduction of sustainability, large companies and 

government bodies are encouraging FinTech activities and using modern technologies (Baldassarre et al., 2020). Such technologies are 

providing digital infrastructure that can help to coordinate access to finance, increase traceability, and render financial operations less 

carbon-intensive. As the markets for green products and services keep growing due to social and environmental imperatives, technology is 

the key to a more inclusive and greener future (Mirza et al., 2023). Fintech is a combination of technology and the field of finance, which 

has transformed financial service operations through the reduction of the cost of transactions and the improvement of information asym-

metry. This renders Fintech a compulsory instrument of green financing, which advances monitoring operations of financing stages and 

the quality of information disclosure (Wan et al., 2025). The literature confirms that FinTech adoption is a key determinant of improving 

green financing through the ability to access finance, reduce emissions, and implement and enforce green environmental policies (Yan et 

al., 2022; Yang et al., 2021; Muganyi et al., 2021). The big data and blockchain technologies can facilitate capital movement towards 

climate-supportive projects to increase transparency and build accountability (Zeng et al., 2024). Moreover, FinTech-based solutions also 

offer the facility of a carbon disclosure and help in the process of green transition and financial system resilience. By modeling, these 

dynamics allow the management to comply with the regulations to minimize the chance of greenwashing and inform policymakers about 

the use of digital financing to strengthen the ESG performance (Patwardhan et al., 2024; Zioło et al., 2022). Moreover, the fact that FinTech 

may integrate the standards of ESG into digital solutions also enables financial institutions to address the expectations of new stakeholders, 

including regulators, investors, and the entire society (Xu, 2024). 

http://creativecommons.org/licenses/by/3.0/
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Consequently, IT governance has a great role to play in the alignment of digital innovations to the sustainability goals of a business (Ali & 

Green, 2005). Additionally, effective IT governance can help to incorporate the aspect of technology, which also bolsters the correlation 

between the adoption of FinTech and sustainable performance (Almaqtari, 2024).  

It provides the procedural and structural mechanisms to ensure the strategic use of FinTech in supporting sustainability goals. Therefore, 

this paper examines the dual impact of FinTech and effective IT governance for understanding their impact on green institutional activities 

in the Saudi financial institutions. 

The remainder of the paper is structured as follows: Section 2 presents the theoretical background, Section 3 introduces the literature review 

and development of hypotheses, and Section 4 covers the methodology. In Section 5, we introduce the data and discuss the empirical 

results, and Section 6 contains the conclusions. 

2. Theoretical Background 

The theory of financial innovation forms the basis for explaining the role of green financing in Fintech. Financial innovation can lead to 

better allocation of capital and access to it in less developed markets, which is also one of the factors of lower transaction costs and 

operational inefficiency (Beck et al., 2016). These cost reductions are essential to allocate funds to sustainable growth initiatives. Financial 

products like carbon credit derivatives related to ESG, sustainability-linked loans, and green bonds are the most notable examples of 

innovations that enable the introduction of environmental objectives into the financial domain (Flammer, 2021). This aligns with the theory 

of innovation as developed by Schumpeter, which states that economic development is driven by continuous institutional, technological, 

and product-based innovations. According to Schumpeter's processes, FinTech acts as a change agent to alter the range of financial instru-

ments and the channels through which they are delivered, thereby facilitating the prompt and intentional distribution of green capital 

(Mooslechner & National Bank, 2016).  

This framework is further confirmed by the financial intermediation theory, which explains why FinTech has been effective in improving 

the efficiency of financial intermediaries. These platforms reduce the information asymmetry, which in the past hampered access to green 

finance and the frictional cost of matching lenders and borrowers (Allen & Santomero, 1997). Through this, Gomber et al. (2018) suggest 

that FinTech enhances the efficiency of the intermediation process, which introduces a digitalized process of risk assessment, compliance 

automation, and enhanced efficiency of the steps involved in decision making, all of which are required in the funding of climate-aligned 

projects. 

The theory of diffusion of innovation (Rogers, 2003) provides some insights into how FinTech enhances the adoption of sustainable finance 

solutions. By differentiating itself and offering accessible, affordable, and user-friendly financial systems for investing in green financial 

products, FinTech can also encourage high rates of sustainable investment practices (Dai et al., 2025). P2P lending and robo-advisor 

services powered by artificial intelligence are a good illustration of how an environmentally conscious investor can be approached to 

strengthen the size and scope of green finance systems. Artificial intelligence-powered robo-advisor services and peer-to-peer lending are 

excellent examples of how to increase the size and reach of green finance systems by catering to environmentally aware investors. 

The Triple Bottom Line (TBL) framework (Elkington, 1998) indicates that business strategy includes a mixture of social, environmental, 

and economic performance. FinTech does not contradict this value, as it enables conducting business in an eco-friendly manner (e.g., the 

absence of paper during the banking process), financial inclusion, and reduces the carbon footprint by operating on digital platforms.  

Moreover, the G20 Green Finance Theory concludes that FinTech could be used to remove the obstacles to sustainable finance, which 

include the absence of standardization and the elevated costs of due diligence by digitizing green disclosures, standardizing environmental 

data, and strengthening investor confidence in green products (G20 Green Finance Study Group, 2016) 

Transaction cost economics (TCE) also provides valuable insights. The use of FinTech around green finance minimizes the administrative 

burden involved by automating environmental checks, trusting the contracting carbon data, and contractually enforcing obligations without 

a third party (Zeng et al., 2024). Similarly, the Fintech-enabled digital agriculture finance systems minimize the expense and risk of funding 

smallholder farmers in climate-exposed fields (Wan & Cui, 2024). Some of the products that have been developed through innovation are 

weather-indexed insurance products and climate-risk hedging tools; these reduce transaction and monitoring costs and can improve credit-

worthiness in the green sectors (Hansen et al., 2007). 

The information asymmetry theory posits that unequal access to information between parties can result in adverse selection and moral 

hazard. In this context, FinTech plays a crucial role in enhancing data transparency and environmental traceability, thereby reducing un-

certainty for green investors and lenders (Zhu & Huang, 2025). FinTech applications such as satellite imaging, AI-powered ESG scoring, 

and open banking APIs provide richer datasets, enabling more accurate credit risk assessments and improved capital allocation toward 

sustainable ventures. 

As the stakeholder theory suggests, the position of various stakeholders other than shareholders should be addressed, including regulators, 

communities, and the environment. The fact that FinTech companies adopt data-driven and customer-centric business models makes them 

especially fit to be responsive to environmental and social issues. Their flexibility helps to incorporate the ESG metrics in their product 

and interface design, reporting structures and processes, thus enhancing the adaptation to sustainable development targets (Ziegler et al., 

2007; Du et al., 2022). 

The theoretical importance of IT governance is more evident when considered as a mediating or enabling mechanism in the context of IT 

governance. Effective IT governance guarantees that the technological investments and technologies are strategically positioned within the 

perspective of sustainability and consequently, strengthens the effectiveness of the FinTech solutions. As an example, organizations that 

have a well-developed system of IT governance can take better advantage of the carbon disclosure systems and use them in response to the 

demands of green innovation and regulatory compliance thresholds (Chao et al., 2025). The frameworks of IT governance can also be used 

to implement the standards in green lending, digital data security, and sustainability performance tracking (Yang et al., 2025). 

The institutional theory further secures why external pressure exerted by the regulatory institution, global ESG practices, and stakeholder 

demands force companies to adopt successful governance models of IT aligned to green financing strategies (Zhang et al., 2024). Along 

with this, the agency theory implies that governance rules minimize principal-agent problems by ensuring authentic and factual ESG re-

porting that not only boosts investor confidence but also improves the credibility of green financial activities (Jensen & Meckling, 1976). 

FinTech firms can address the problem of greenwashing and misreporting using robust governance mechanisms that help them become 

more legitimate in the eyes of the capital providers. 
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3. Literature Review and Hypotheses Development 

Early empirical evidence on the environmental effects of FinTech indicates an increasing contribution to facilitating access to green finance 

and enhancing the level of environmental performance. Yang et al. (2021) explored the relationship between FinTech and green finance as 

an addition to economic structure and efficiency, along with boosting environmental protection. They argued that FinTech enhances the 

efficiency of green finance through the digitalization of financial intermediation to reduce the costs of transactions and improve market 

access. Similarly, Guang-Wen and Siddik (2023) established that FinTech implementation presents a positive linkage in enhancing green 

innovation and environmental sustainability performances, especially in the presence of active regulatory authorities. FinTech solutions, 

such as smart contracts and automated due diligence processes, enable financial institutions to build environmental criteria into lending 

and other decision-making processes, strengthening the greening of capital allocation. Within the frame of firm-level transformation, Zhu 

and Huang (2025) pointed out that FinTech enhances green practices by improving financial constraints and increasing innovation abilities. 

These results are consistent with the argument made at the macro level that FinTech has been promoting institutional readiness for climate-

related investments through financial inclusion achieved via digital channels. Wan et al. (2025) also confirmed this by demonstrating that 

innovative mechanisms of credit risk assessment using FinTech minimize the risk of default in green sectors and maximize the efficiency 

of funds in pre- and post-lending processes. Saeedi and Ashraf (2024) further argued that AI and IoT, as FinTech applications, play an 

important role in creating green financial assets and controlling environmental risks. Such innovations decrease the chances of greenwash-

ing due to their higher traceability and accountability in reporting projects. Furthermore, Kwong et al. (2023), using bibliometric analysis, 

documented the increasing number of scholarly publications related to the role of FinTech in environmental finance, underlining the ne-

cessity of combining technological and institutional factors. Such findings are supported by more recent contributions. For instance, 

Alkhateeb et al. (2018) studied the financial sector in Saudi Arabia and affirmed that FinTech and financial innovation have a great impact 

on improving sustainability performance by environmental finance. Similarly, Al-Matari et al. (2022) demonstrated that the Saudi bank 

governance structures, including board independence and oversight, enhance FinTech adoption and its ESG alignment. Recently, Alrsheedi 

and Iskandar (2025) confirmed that the connection between green finance and sustainable performance is significantly enhanced by digital 

transformation and the adoption of FinTech, especially in Saudi Arabia, with IT infrastructure and regulatory reforms being additional 

enabling conditions. Accordingly, the first hypothesis is formulated as follows: 

H1: FinTech has a significant impact on green institutional activities. 

FinTech enables the technological possibility of green financial transformation, although the institutional aspect, especially IT governance, 

determines whether this opportunity results in actual environmental implications. IT governance is defined as the frameworks and proce-

dures through which organizations align their information technology infrastructure with strategic and sustainability goals (Almaqtari, 

2024). According to Molla et al. (2011), effective IT governance enhances the sustainability of environmental practices by reducing carbon 

footprint, improving energy efficiency, and promoting sustainable reporting. Almaqtari (2024) also demonstrates that effective IT govern-

ance can moderately influence FinTech’s environmental performance by integrating ESG factors into major IT processes, including com-

pliance automation, data security, and system transparency. Furthermore, Rajpal et al. (2025) revealed that organizations with effective IT 

governance frameworks attract green investment due to increased stakeholder trust and reduced reputational risks. Such firms also demon-

strate higher ESG disclosure quality, stronger internal controls, and better alignment between technological and sustainability objectives. 

Alreemy et al. (2016) added that effective IT governance enhances sustainability outcomes by aligning IT capabilities with environmental 

goals. This includes digitized resource management procedures that trace and reduce emissions, contributing to institutional accountability. 

Aramonte and Packer (2022) also suggested that IT governance facilitates cross-sectoral collaboration and climate-risk analytics, expanding 

financial institutions’ ability to manage sustainability-linked portfolios. In the case of Saudi Arabia, these forces are supported by strict 

regulatory controls. In Vision 2040, the Capital Market Authority (CMA) and the Saudi Central Bank (SAMA) have provided open banking 

models, regulatory sandboxes, and disclosure policies of ESG. The study Al-Matari et al. (2022) argues that such reforms of governance 

enhance confidence in FinTech platforms and promote green investments. Therefore, IT governance serves as an essential facilitator of the 

sustainability performance of the Kingdom in the long term. Therefore, the proposed hypothesis is as follows: 

H2: Effective IT governance has a significant impact on green institutional activities. 

Several researchers have examined the role of IT governance in mediating the relationship between FinTech and green financing. As noted 

by Almaqtari (2024), effective IT governance serves as a strategic bridge, ensuring that innovations in FinTech are implemented consist-

ently with environmental priorities. For example, IT governance policies that regulate energy consumption are essential in reducing the 

carbon footprint of blockchain technology during the issuance of green bonds. Kassetty et al. (2024) suggest that the combination of 

FinTech and IT governance enhances the reliability of AI-based ESG scoring models by standardizing data inputs and ensuring algorithmic 

accountability. This is particularly relevant in green finance, where verifiability and transparency are prerequisites for investor confidence. 

Rajpal et al. (2025) further observed that effective IT governance increases stakeholder participation and confidence in FinTech, resulting 

in more sustainable portfolios. Saudi-specific research by Alrsheefi and Iskandar (2025) further supports this mediation and highlights that 

Saudi Arabian models of IT governance endure the alignment of FinTech with ESG reporting standards, which are set by Tadawul to 

reduce greenwashing risk. The study also notes that the organizations with strong IT governance are better positioned for the integration 

of FinTech with green financing, ultimately enhancing the disclosure quality and increasing investor confidence. Collectively, these find-

ings support the hypothesis that effective IT governance mediates the relationship between FinTech and green activities. Hence, the third 

hypothesis is: 

H3: Effective IT governance significantly mediates the relationship between FinTech and green institutional activities. 

In sum, this study combines both basic as well as the most recent empirical evidence (e.g., Babar & Wu, 2025; Zhu & Huang, 2025), thus 

contributing to the emerging literature on FinTech and sustainability while at the same time filling an important gap with respect to the 

Saudi Arabian context. While most of the existing research focuses on global or regional dynamics, relatively little research has been 

conducted on how FinTech is helped by effective governance in IT to create green institutional activities in the Saudi market (Alrsheedi & 

Iskandar, 2025). Accordingly, this paper makes both theoretical and practical contributions by placing Saudi Arabia in the context of the 

frontier of emerging FinTech-sustainability research, which provides insights of both regional relevance as well as wider comparative 

significance. 
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Fig. 1: Conceptual Model. 

4. Methodology 

4.1. Research design 

The primary objective of this research is to examine the impact of FinTech and Effective IT Governance on Green Institutional Activities. 

This research uses a quantitative cross-sectional survey design and utilizes the structured questionnaire as the main instrument for the 

collection of data, which targets executives and managers of financial institutions based in Saudi Arabia. The questionnaire is divided into 

four sections based on information related to demographic factors, adoption of FinTech measured using five items, effectiveness of IT 

governance measured using five items, and green finance activities measured using seven items. The demographic factors include the 

gender, age group, job role, level of education, and experience of respondents. While the questions are designed to assess the experiences 

and perceptions of respondents regarding FinTech, Green Institutional Activities (GIA), and Effectiveness of IT Governance (EITG) by 

using a 5-point Likert scale, where 1 indicates strong agreement and 5 refers to strong disagreement.  

4.2. Research sample 

This study employs a random sampling method for data collection across financial institutions in Saudi Arabia. To enhance the represent-

atives, a total of 419 responses were collected from participants of diverse backgrounds, such as age, gender, level of education, job 

position, and years of professional experience, between July 2024 and May 2025. To determine the required sample size, a commonly 

applied guideline is the "10-times rule" proposed by Hair et al. (2017), which suggests that the sample size should be at least ten times the 

highest number of structural paths (outer model links) directed toward any latent construct in the model. In this study, a total of 17 outer 

model links were identified, indicating a minimum sample size requirement of 170 respondents (12 × 10 = 170). This approach provides 

valuable insights from individuals who are positioned at different levels within the organization to strengthen the generalizability of the 

findings of the study.  

5. Results 

5.1. Descriptive statistics 

The demographic profile of the respondents is presented in Table 1, which offers valuable insights into the characteristics of the financial 

professionals surveyed. Out of a total of 419 participants, the majority (69.93%) reported that their financial institutions are listed on the 

Saudi Exchange Market (Tadawul), while 28.16% are from unlisted institutions, and 1.91% did not respond to this question. In terms of 

gender distribution, 79.95% of the respondents were male, and 20.05% were female, reflecting a male-dominated sample and highlighting 

the persistent gender gap in senior roles within Saudi financial institutions. 

Regarding age, the largest segment of respondents, 40.57% aged 20–30, followed by 46.06% fell within the 31–40 age bracket, 12.17% 

aged 41–50, and only 1.19% aged 51 and above. The data on educational qualifications indicate that most respondents held a Bachelor’s 

degree (52.98%), followed by those with a diploma (34.13%), Master’s degrees (9.31%), high school education (3.10%), and a small 

proportion with PhDs (0.48%) which is support that education palys a significant role in adopting FinTech servieces (Wang et al., 2024). 

In terms of professional experience, 38.42% of respondents had 5–10 years of work experience, while 32.70% had less than 5 years of 

experience. Additionally, 15.99% had 11–15 years of experience, and 12.89% had more than 16 years. A previous study found that leaders' 

education, work experience, and eagerness for self-employment are key factors promoting the performance of the FinTech firms (Poon et 

al., 2024). These statistics provide a well-rounded view of the demographic and organizational characteristics of the survey participants, 

reflecting a relatively young, well-educated, and professionally active sample from the Saudi financial sector. 

 
Table 1: Demographic Profile of Respondents 

Variables Frequency Percentages (%) 

listed financial institution  
Yes 293 69.93 

No 118 28.16 

Gender 
female 84 20.05 

male 335 79.95 

Age 

20-30 170 40.57 

31-40 193 46.06 

41-50 51 12.17 
51 - above 5 1.19 

Highest Level of Education 
Bachelor 222 52.98 

diploma 143 34.13 
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high school 13 3.10 

Master 39 9.31 

PhD 2 0.48 

Years of Experience 

11-15 67 15.99 

16 - above 54 12.89 
5-10 161 38.42 

Lower than 5 years 137 32.70 

5.2. Correlation 

Table 2 presents the Pearson correlation coefficients of the study's constructs, including FinTech, EITG, and GIA. All correlations are 

statistically significant at the level of 0.01 (2-tailed) and indicate a meaningful association between these constructs. The results indicate 

that FinTech is strongly correlated with GIA (r = 0.852), which suggests that the increasing adoption of FinTech enhances green institu-

tional activities. Moreover, the correlation of FinTech with EITG is stronger than with GIA, with a correlation coefficient of 0.940, indi-

cating that financial technologies are closely associated with the effectiveness of IT governance due to increased automation and better 

alignment between IT systems and the objectives of the organization. In the same way, the correlation between EITG and GIA is 0.894, 

which further fortifies the notion that the governance structure may be instrumental in changing the viability of financial institutions. 

Overall, the findings provide preliminary empirical evidence relating to the model developed in the present study and additional rationale 

for the analysis with the help of structural equation modeling. 

 
Table 2: Correlation Analysis 

 Fintech GIA EITG 

Fintech 1     

GIA 0.852** 1   

EITG 0.940** 0.894** 1 
**. Correlation is significant at the 0.01 level (2-tailed). 

5.3. Reliability and validity 

The measurement model is evaluated to confirm the validity and reliability of constructs using major constructs like factor loading, average 

variance extracted (AVE), and composite reliability (CR).  

Table 3 presents the findings of these indicators. The findings show that all the items' loadings are well above the minimum suggested 

value of 0.708 by Hair et al. (2021), with indicators: FinTech (0.924), EITG (0.903), and GIA (0.829) demonstrating that all constructs are 

highly reliable and the indicators explain more than 50 percent of their variation. 

While in composite reliability (CR), a higher value indicates a higher level of reliability. CR values between 0.70 and 0.90 are considered 

“satisfactory to good,” while values above 0.90 may indicate redundancy of the indicator (Diamantopoulos et al., 2012). The results show 

that FinTech has a CR value of 0.980, EITG reports 0.973, and GIA shows 0.967, and demonstrate that the internal consistency remains 

high across all constructs. Moreover, the value of average variance extracted (AVE) supports convergent validity, with FinTech standing 

at 0.924, EITG at 0.903, and GIA at 0.829. These values exceed the threshold value of 0.50, which is recommended by Hair et al. (2022), 

indicating that each construct explains more than 50% of the variance in its observed value and suggests a low level of measurement error 

in the model.  

In conclusion, the results confirm that each construct in the model is measured with a high degree of convergent validity and reliability. 

The issue of redundant indicators due to high R value can be addressed through the refinement of items in future studies. However, the 

current model demonstrates strong assessment properties, which justify the progression of structural model evaluation. 

 
Table 3: Reliability and Validity of the Constructs 

 Loadings AVE  CR Items 

Fintech  0.924 0.980 5 

FT1 0.954    

FT2 0.969    

FT3 0.961    

FT4 0.957    

FT5 0.966    

Effectiveness of IT Governance  0.903 0.973 5 

EITG1 0.951    

EITG2 0.948    

EITG3 0.949    

EITG4 0.951    

EITG5 0.952    

Green Institutional Activities  0.829 0.967 7 

GIA1 0.922    

GIA2 0.903    

GIA3 0.911    

GIA4 0.911    

GIA5 0.915    

GIA6 0.910    

GIA7 0.901    
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Fig. 2: Measurement Model. 

5.4. Discriminant validity 

5.4.1. Fornell-Larcker criteria 

Discriminant validity is first assessed by using the Fornell–Larcker (1981) criterion, in which discriminant validity is confirmed when the 

square root of the AVE for each construct, such as FinTech, EITG, and GIA, exceeds their inter-construct correlation.  

Table 4 presents the results of the Fornell-Larcker criterion, which depicts that the square root of AVE for FinTech (0.961), EITG (0.950), 

and GIA (0.910) is greater than their respective correlations with other constructs, which suggests that each construct in the model shares 

more variance with its indicators than with other constructs.  

 
Table 4: Results of Fornell–Larcker Criteria 

 EITG Fintech GIA 

EITG 0.95   

Fintech 0.938 0.961  

GIA 0.899 0.854 0.91 

5.4.2. Heterotrait–monotrait ratio (HTMT) 

Discriminant validity is further investigated by using the HTMT ratio with a threshold of 0.90 (Gold et al., 2001). The results, as displayed 

in  

Table 5 show the values of 0.96 of FinTech-EITG, 0.925 of EITG-GIA, and 0.874 of FinTech-GIA. From the results, it is seen that two 

constructs have a score above 0.90. These high HTMTs raise questions as to the discriminant validity, especially between FinTech and 

EITG (HTMT = 0.96), indicating a large measure of conceptual overlap and possibly undermining the distinctiveness of these constructs. 

While this overlap may be a representation of the intimate interdependence of FinTech adoption and IT governance mechanisms in practice, 

it nonetheless highlights challenges of measurement. To enhance construct differentiation, future research could take a number of ap-

proaches, such as refining or rewording survey items to reflect more nuanced aspects of each construct, conducting confirmatory factor 

analysis (CFA) to reassess cross-loadings, or creating context-specific indicators to better isolate the distinct aspects of FinTech and EITG. 

Another possible way is to model FinTech and EITG as higher-order or second-order constructs, thus capturing their theoretical intercon-

nectedness and yet maintaining conceptual clarity. These refinements will go a long way to ensure that the constructs are empirically 

distinguishable and theoretically useful in future research. 

 
Table 5: Results of HTMT 

 EITG Fintech GIA 

EITG    

Fintech 0.96   

GIA 0.925 0.874  

5.5. Partial least squares structural equation modeling (PLS-SEM) 

 

Table 6 presents the results of the analysis of the structural model, which was conducted by the Partial Least Squares (PLS) algorithm and 

bootstrapping procedures to assess whether the path coefficients are statistically significant and the hypothesized relationships are aligned 

with the expected directions. 

The findings show a significant positive association between EITG and GIA (β = 0.817, t = 10.783, and p < 0.001). This supports H2, which 

posits that EITG has a significant direct effect on GIA. In line with Molla et al. (2011), this result determines the critical role of the 

governance structure of IT in facilitating sustainable environmental practices in the financial sector. 

Furthermore, the empirical analysis indicates that FinTech exerts a strong direct impact on EITG (β = 0.938, t = 106.649, p < 0.001). These 

findings affirm that digital financial technologies transform governance structure and underscore strategic integration of FinTech solutions, 

including automated compliance tools, digital payments, etc., in governance mechanisms, and improve accountability and operational 

efficiency. The outcomes of H1 are not supported (β = 0.088, t = 1.122, p = 0.262), which means that FinTech has a weak but statistically 

insignificant direct effect on GIA. This indicates that FinTech adoption, alone, may not be effective to drive environmental practices but 

rather needs the reinforcement of governance mechanisms to translate digital innovation into achieving sustainable benefits. A potential 

reason is that in the Saudi environment, the regulatory frameworks regarding green financing are yet to be developed, and the financial 

market remains maturing to successfully incorporate FinTech-based sustainability solutions. Furthermore, cultural and institutional inter-

ests are more likely to focus on financial performance against ESG concerns, which also constrains the direct influence of FinTech in the 

development of green investment practices. These results align with previous research emphasizing the necessity of a supplementary insti-

tutional and governance framework to achieve the sustainability advantages of technological innovation (Khan & Khan, 2024).  
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Therefore, even though FinTech brings efficiency and accessibility, its environmental consequences seem to be conditional on robust IT 

governance frameworks capable of balancing technological development with the wider ESG goals. This finding reinforces the significance 

of the mediated pathway where FinTech contributes indirectly to GIA through EITG (Zaid et al., 2025). The results provide strong support 

for H3 and demonstrate a significant mediating effect of FinTech on GIA (β = 0.766, t = 11.037, p < 0.001) in line with Almaqtari (2024). 

This confirms that the influence of FinTech on GIA is substantially strengthened through the effectiveness of IT governance.  

These findings contribute to both theoretical understanding and practical application. The results affirm that effective IT governance serves 

as a critical mediating mechanism linking digital innovation (FinTech) to environmental transformation (green institutional practices). 

While FinTech adoption alone shows a limited direct effect on green institutional activities, its impact becomes substantial when channeled 

through effective IT governance structures. This underscores that technology-driven sustainability cannot be achieved in isolation; rather, 

it requires alignment with robust internal governance frameworks. The strong path coefficients and high levels of statistical significance 

further validate the strength and reliability of the proposed model, which highlights the indirect pathways through which digital capabilities 

contribute to sustainable outcomes. Collectively, the results provide empirical support for a dual-pathway model, wherein FinTech primar-

ily enhances green initiatives indirectly via governance mechanisms. This insight provides a valuable extension to the FinTech–sustaina-

bility literature, offering practical implications for financial institutions and policymakers, particularly in emerging economies like Saudi 

Arabia. It emphasizes the need for integrated digital and governance strategies to achieve measurable environmental goals. 

 
Table 6: Results of PLS-SEM 

Hypothesis Path Coefficient Standard deviation t-statistics p-values 2.50% 97.50% Support 

EITG -> GIA 0.817 0.076 10.783 0.000 0.662 0.955 Supported 

FinTech -> EITG 0.938 0.009 106.649 0.000 0.918 0.953 Supported 

FinTech -> GIA 0.088 0.078 1.122 0.262 -0.06 0.243 Not Supported 
FinTech -> EITG -> GIA 0.766 0.069 11.037 0.000 0.625 0.895 Supported 

5.6. R2 and Q2 

To examine the predictive accuracy, strength, and quality of the structural mode, the test recommended by Peng and Lai (2012) is employed.  

Table 7 shows the values of R2 of the endogenous constructs, which imply a significant percentage of explained variance. The value of R2 

for EITG is 0.879, and GIA is 0.809. These values imply that the model explains about 87.9% and 80.9% of the variance of both EITG and 

GIA constructs, respectively, and shows high explanatory power of the variables. 

Moreover, the values of Stone–Geisser’s Q² are utilized to identify the predictive relevance of the model used and exceed the suggested 

threshold of 0. Q2 of EITG and GIA is more than zero, e.g., 0.879 and 0.727, respectively. These values guarantee that the model has a 

high capacity to forecast the endogenous constructs, since the values are considerably higher than 0 and lower than 1 (Lita et al., 2019). 

The findings conclude that the structural model is a powerful predictive and explanatory model that supports its theoretical stability and 

credibility in measuring the association between FinTech, EITG, and GIA. 

 
Table 7: Results of R2 and Q2 

Endogeneous Constructs R-square Q² 

EITG 0.879 0.879 
GIA 0.809 0.727 

6. Conclusion 

This research offers deep empirical evidence on the influence of FinTech and successful IT governance (EITG) on the green institutional 

activities (GIA) of Saudi Arabian financial institutions. The findings discussed in this paper rely on a strong theoretical foundation that 

encompasses financial intermediation theory, diffusion of innovation theory, the triple bottom line (TBL) framework, the theory of infor-

mation asymmetry, stakeholder theory, and institutional theory, and highlight the strategic importance of a digital transformation and 

governance to achieve environmental sustainability. The results show that the direct impact of sole adoption of FinTech on GIA is weak. 

The contextual aspect in Saudi Arabia can explain this weak outcome, as market preparation regarding FinTech-based sustainability solu-

tions is still in its preliminary stages, and the cultural aspects are oriented more towards financial benefits than environmental purpose. In 

comparison, the impact of FinTech is further enhanced through EITG structures. The model of structure concludes that not only does EITG 

have a direct influence on GIA, but it also serves as a channel through which FinTech can be used to enhance sustainable financial practices. 

It is the outcome that justifies the significance of internal government processes in converting technological advancement into beneficial 

environmental performance. The study also provides a high level of reliability, convergent and discriminant validity of all constructs, and 

ensures the reliability of the modeling measurement framework. The large values of R² and Q² also strengthen the explanatory power and 

predictive relevance of the model. These results collectively affirm the dual-pathway conceptual framework proposed in the study: FinTech 

enhances green finance primarily through the alignment and enablement provided by IT governance. From a practical standpoint, the 

findings provide useful insights to policymakers, financial regulators, and institutional leaders on the emerging economies. Investing in 

digital technologies is not enough, but strategic focus should also be provided on enhancing IT governance structures to make sure that 

these technologies address wider ESG and sustainability objectives. This is particularly relevant in the context of Saudi Arabia, where 

digital transformation and sustainable development are the core pillars of Vision 2030. In this respect, the policy implications can be further 

enriched by highlighting how the concrete governance mechanisms, including mandatory sustainability reporting, regulatory guidelines of 

standardized IT compliance, and digital finance, could be implemented to further align FinTech adoption with environmental priorities. 

However, practical challenges persist, such as data governance uncertainty in the form of regulation and ethical issues (Nagesh & Murugan, 

2025). These can be addressed through the creation of stronger coordination between regulators and industry players, enhancing institu-

tional capacity to monitor compliance, and establishing transparent data protection standards. Furthermore, incorporating sustainability 

and ethical criteria into the policies of digital finance would contribute to promoting FinTech innovations to long-term societal goals. 

Although the present analysis is placed in the context of Saudi Arabia, future research can expand its range by conducting comparative 

research with other members of the Gulf Cooperation Council (GCC) or other developing economies, where the use of digital financial 

transformation, institutional capacity, governance mechanisms, and cultural attitudes regarding sustainability may show dissimilar trends. 

These cross-national investigations would help to increase the external validity of the current results, clarify the contextual specifics in the 

FinTech-governance-sustainability nexus, and provide more detailed policy guidance. Besides, future studies must address the discriminant 
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validity challenges that were observed in this study, most notably, the overlap of FinTech and EITG constructs. These concerns may require 

modification of measurement items, deletion of redundancy, or use of other modelling techniques (e.g., second-order constructs) to obtain 

more discrete conceptual differentiations. Taken together, these results emphasize that the development path toward sustainable finance in 

the developing economies is not simply the implementation of technology, but rather requires a strong governance system, active support 

of the regulator, and a sustained learning process across countries. Efforts to specifically address these dimensions in the future can unlock 

the transformational promise of FinTech more efficiently to create meaningful and measurable sustainability impacts. 

References 

[1] Ali, S., & Green, P. (2005). Determinants of effective information technology governance: A study of IT intensity. In Proceedings of the International 

IT Governance Conference. http://www.syaiful-ali.staff.ugm.ac.id/An_IT_Intensity_Study_2005.pdf. 

[2] Alkhateeb, T. T. Y., Alkahtani, N. S., & Mahmood, H. (2018). Green human resource management, financial markets, and pollution nexus in Saudi 
Arabia. International Journal of Energy Economics and Policy, 8(3), 33–36. 

[3] Allen, F., & Santomero, A. M. (1997). The theory of financial intermediation. Journal of banking & finance, 21(11-12), 1461-1485. 

https://doi.org/10.1016/S0378-4266(97)00032-0. 
[4] Almaqtari, F. A. (2024). The moderating role of IT governance on the relationship between FinTech and sustainability performance. Journal of Open 

Innovation: Technology, Market, and Complexity, 10(2), 100267. https://doi.org/10.1016/j.joitmc.2024.100267. 

[5] Al-Matari, E. M., Mgammal, M. H., Alosaimi, M. H., Alruwaili, T. F., & Al-Bogami, S. (2022). Fintech, board of directors, and corporate perfor-

mance in the Saudi Arabian Financial Sector: Empirical Study. Sustainability, 14(17), 10750. https://doi.org/10.3390/su141710750. 

[6] Alreemy, Z., Chang, V., Walters, R., & Wills, G. (2016). Critical success factors (CSFs) for information technology governance (ITG). International 

Journal of Information Management, 36(6), 907–916. https://doi.org/10.1016/j.ijinfomgt.2016.05.017. 
[7] Alrsheedi, A., & P. Iskandar, Y. H. (2025b). Key factors influencing fintech adoption among Saudi banks: A conceptual framework. Humanities and 

Social Sciences Communications, 12(1). https://doi.org/10.1057/s41599-025-05532-1. 

[8] Aramonte, S., & Packer, F. (2022). Information governance in sustainable finance. Available at SSRN 4309825. 
https://doi.org/10.2139/ssrn.4309825. 

[9] Babar, Z. N., & Wu, W. (2025). Advancing Green Finance through Fintech Innovations: A conceptual insight into opportunities and challenges. 

Journal of Excellence in Management Sciences, 4(1). https://doi.org/10.69565/jems.v4i1.404. 
[10] Baldassarre, B., Keskin, D., Diehl, J. C., Bocken, N., & Calabretta, G. (2020). Implementing sustainable design theory in business practice: A call to 

action. Journal of Cleaner Production, 273, 123113. https://doi.org/10.1016/j.jclepro.2020.123113. 

[11] Beck, T., Chen, T., Lin, C., & Song, F. M. (2016). Financial innovation: The bright and the dark sides. Journal of banking & finance, 72, 28-51. 
https://doi.org/10.1016/j.jbankfin.2016.06.012. 

[12] Chao, L., Hu, R., Shi, B., & Jin, X. (2025). The impact of carbon information disclosure on corporate green technology innovation in the context of 

“dual carbon”—Based on data from heavily polluting industries. PloS one, 20(3), e0319997. https://doi.org/10.1371/journal.pone.0319997. 
[13] Dai, B., Zhang, J., & Hussain, N. (2025). Policy pathways through FinTech and green finance for low-carbon energy transition in BRICS nations. En-

ergy Strategy Reviews, 57, 101603. https://doi.org/10.1016/j.esr.2024.101603. 

[14] Diamantopoulos, A., Sarstedt, M., Fuchs, C., Wilczynski, P., & Kaiser, S. (2012). Guidelines for choosing between multi-item and single-item scales 
for Construct Measurement: A predictive validity perspective. Journal of the Academy of Marketing Science, 40(3), 434–449. 

https://doi.org/10.1007/s11747-011-0300-3. 
[15] Du, P., Huang, S., Hong, Y., & Wu, W. (2022). Can FinTech improve corporate environmental, social, and governance performance? A study based 

on the dual path of internal financing constraints and external fiscal incentives. Frontiers in Environmental Science, 10, 1061454. 

https://doi.org/10.3389/fenvs.2022.1061454. 
[16] Elkington, J. (1998). Cannibals with forks: The triple bottom line of sustainability. Gabriola Island: New Society Publishers. 

[17] Flammer, C. (2021). Corporate green bonds. Journal of Financial Economics, 142(2), 499-516. https://doi.org/10.1016/j.jfineco.2021.01.010. 

[18] G20 Green Finance Study Group (2016). G20 Green Finance Synthesis Report. https://g20.utoronto.ca/2016/green-finance-synthesis.pdf. 
[19] Gold, A. H., Malhotra, A., & Segars, A. H. (2001). Knowledge management: An organizational capabilities perspective. Journal of Management 

Information Systems, 18(1), 185–214. https://doi.org/10.1080/07421222.2001.11045669. 

[20] Gomber, P., Kauffman, R. J., Parker, C., & Weber, B. W. (2018). On the fintech revolution: Interpreting the forces of innovation, disruption, and 
transformation in financial services. Journal of Management Information Systems, 35(1), 220-265. https://doi.org/10.1080/07421222.2018.1440766. 

[21] Guang-Wen, Z., & Siddik, A. B. (2023). The effect of Fintech adoption on green finance and environmental performance of banking institutions 

during the COVID-19 pandemic: the role of green innovation. Environmental Science and Pollution Research, 30(10), 25959-25971. 
https://doi.org/10.1007/s11356-022-23956-z. 

[22] Hair, J. F., Hult, G. T., Ringle, C. M., Sarstedt, M., Danks, N. P., & Ray, S. (2021). Partial least squares structural equation modeling (PLS-SEM) 

using R. Classroom Companion: Business. https://doi.org/10.1007/978-3-030-80519-7. 
[23] Hansen, J. W., Baethgen, W. E., Osgood, D. E., Ceccato, P. N., & Ngugi, R. K. (2007). Innovations in climate risk management: protecting and 

building rural livelihoods in a variable and changing climate. International Research Institute for Climate and Society, The Earth Institute, Columbia 

University. https://erepository.uonbi.ac.ke/handle/11295/34672. 
[24] Jensen, M. C., & Meckling, W. H. (1976). Theory of the Firm: Managerial Behavior, Agency Costs and Ownership Structure. Journal of Financial 

Economics, 3(4), 305-360. https://doi.org/10.1016/0304-405X(76)90026-X. 

[25] Kemfert, C., & Schmalz, S. (2019). Sustainable finance: Political challenges of development and implementation of framework conditions. Green 
Finance, 1(3), 237-248. https://doi.org/10.3934/GF.2019.3.237. 

[26] Khan, M., & Khan, I. (2024). Achieving environmental sustainability through technological innovation, good governance, and financial development: 

Perspectives from low-income countries. Sustainable Futures, 8, 100392. https://doi.org/10.1016/j.sftr.2024.100392. 
[27] Kwong, R., Kwok, M. L. J., & Wong, H. S. (2023). Green FinTech innovation as a future research direction: a bibliometric analysis on green finance 

and FinTech. Sustainability, 15(20), 14683. https://doi.org/10.3390/su152014683. 

[28] Lita, R. P., Maruf, M., & Meuthia, M. (2019). Knowledge combination capability in tourism-related SMEs in Indonesia: Does the marketing inno-
vation moderate the product innovation-performance relationship? Proceedings of the International Conference on Innovation in Research (ICIIR 

2018) – Section: Economics and Management Science. https://doi.org/10.2991/iciir-18.2019.1. 

[29] Mirza, N., Umar, M., Afzal, A., & Firdousi, S. F. (2023). The role of Fintech in promoting green finance and profitability: Evidence from the banking 
sector in the euro zone. Economic Analysis and Policy, 78, 33-40. https://doi.org/10.1016/j.eap.2023.02.001. 

[30] Molla, A., Cooper, V., & Pittayachawan, S. (2011). The Green IT readiness (G-readiness) of organizations: an exploratory analysis of a construct 

and instrument. Communications of the Association for Information Systems, 29(1), 4. https://doi.org/10.17705/1CAIS.02904. 
[31] Mooslechner, P., & National Bank, O. (2016). Innovation and Green Finance: A Joint Schumpeterian Perspective. Speech in Qingdao (China). No-

vember 10. https://www.oenb.at/dam/jcr:c7cfabe9-dda0-4822-b49a-f90f91bf67e0/mooslechner_qingdao_keynote_10112016.pdf. 

[32] Muganyi, T., Yan, L., & Sun, H. P. (2021). Green finance, Fintech and environmental protection: Evidence from China. Environmental Science and 
Ecotechnology, 7, 100107. https://doi.org/10.1016/j.ese.2021.100107. 

[33] Nagesh, K., & Murugan, K. S. (2025). Fintech and sustainable finance: impact of digital finance in promoting green investments. mLAC Journal for 

Arts, Commerce and Sciences (m-JACS) ISSN: 2584-1920, 3(1), 34–42. https://doi.org/10.59415/mjacs.v3i1.247. 

http://www.syaiful-ali.staff.ugm.ac.id/An_IT_Intensity_Study_2005.pdf
https://doi.org/10.1016/S0378-4266(97)00032-0
https://doi.org/10.1016/j.joitmc.2024.100267
https://doi.org/10.3390/su141710750
https://doi.org/10.1016/j.ijinfomgt.2016.05.017
https://doi.org/10.1057/s41599-025-05532-1
https://doi.org/10.2139/ssrn.4309825
https://doi.org/10.69565/jems.v4i1.404
https://doi.org/10.1016/j.jclepro.2020.123113
https://doi.org/10.1016/j.jbankfin.2016.06.012
https://doi.org/10.1371/journal.pone.0319997
https://doi.org/10.1016/j.esr.2024.101603
https://doi.org/10.1007/s11747-011-0300-3
https://doi.org/10.3389/fenvs.2022.1061454
https://doi.org/10.1016/j.jfineco.2021.01.010
https://doi.org/10.1080/07421222.2001.11045669
https://doi.org/10.1080/07421222.2018.1440766
https://doi.org/10.1007/s11356-022-23956-z
https://doi.org/10.1007/978-3-030-80519-7
https://doi.org/10.1016/0304-405X(76)90026-X
https://doi.org/10.3934/GF.2019.3.237
https://doi.org/10.1016/j.sftr.2024.100392
https://doi.org/10.3390/su152014683
https://doi.org/10.2991/iciir-18.2019.1
https://doi.org/10.1016/j.eap.2023.02.001
https://doi.org/10.17705/1CAIS.02904
https://doi.org/10.1016/j.ese.2021.100107
https://doi.org/10.59415/mjacs.v3i1.247


160 International Journal of Accounting and Economics Studies 

 
[34] Park, H., & Kim, J. D. (2020). Transition towards green banking: role of financial regulators and financial institutions. Asian Journal of Sustainability 

and Social Responsibility, 5(1), 1-25. https://doi.org/10.1186/s41180-020-00034-3. 

[35] Patwardhan, I., Mane, S., & Patel, N. (2024). Technical Insights on Blockchain's Role in Financial Systems. arXiv preprint arXiv:2412.12131.  

[36] Peng, D. X., & Lai, F. (2012). Using partial least squares in Operations Management Research: A practical guideline and summary of past research. 

Journal of Operations Management, 30(6), 467–480. https://doi.org/10.1016/j.jom.2012.06.002. 
[37] Poon, P.-L., Tang, S.-F., & Pond, N. Y. L. (2024). Australia’s FinTech leaders: Education, work experience, and eagerness for self-employment. 

Journal of Open Innovation: Technology, Market, and Complexity, 10(2), 100286. https://doi.org/10.1016/j.joitmc.2024.100286. 

[38] Rajpal, S., Hazra, S., Kushwaha, S., & Pandey, S. (2025). Financial Technology and Environmental Performance: How IT Governance moderates 
the link. Journal of Informatics Education and Research, 5(1), ISSN: 1526–4726. https://doi.org/10.52783/jier.v5i1.2374. 

[39] Rogers, E. (2003). Diffusion of Innovations. Fifth edition. Free Press: New York. 
[40] Saeedi, M., & Ashraf, B. N. (2024). The role of technology in promoting green finance: A systematic literature survey and the development of a 

framework. Journal of Risk and Financial Management, 17(10), 472. https://doi.org/10.3390/jrfm17100472. 

[41] Wan, J., Niu, Z., & Li, B. (2025). Does Fintech improve the carbon reduction effect of the green credit policy? Evidence from China. Economic 
Analysis and Policy, 85, 1258-1269. https://doi.org/10.1016/j.eap.2025.01.016. 

[42] Wan, Q., & Cui, J. (2024). Dynamic Evolutionary Game Analysis of How Fintech in Banking Mitigates Risks in Agricultural Supply Chain Fi-

nance. arXiv preprint arXiv:2411.07604.  
[43] Wang, Q., Niu, G., Zhou, Y. & Gan, X. (2024). Education and FinTech adoption: Evidence from China. China Finance Review International, 15(1), 

140–165. https://doi.org/10.1108/CFRI. 

[44] Xu, B., Li, S., Afzal, A., Mirza, N., & Zhang, M. (2022). The impact of financial development on environmental sustainability: A European perspec-
tive. Resources Policy, 78, 102814. https://doi.org/10.1016/j.resourpol.2022.102814. 

[45] Xu, J. (2024). AI in ESG for financial institutions: an industrial survey. arXiv preprint arXiv:2403.05541.  

[46] Yan, C., Siddik, A. B., Yong, L., Dong, Q., Zheng, G. W., & Rahman, M. N. (2022). A two-staged SEM-artificial neural network approach to analyze 
the impact of FinTech adoption on the sustainability performance of banking firms: the mediating effect of green finance and innovation. Sys-

tems, 10(5), 148. https://doi.org/10.3390/systems10050148. 

[47] Yang, S., Razak, N.H., & Kamarudin, F.B. (2025). Passive Allocation of Bank Credit Asset Structure Under the Background of Environmental 
Governance. International Journal of Academic Research in Business and Social Sciences. https://doi.org/10.6007/IJARBSS/v15-i4/25125. 

[48] Yang, Y., Su, X., & Yao, S. (2021). Nexus between green finance, Fintech, and high-quality economic development: Empirical evidence from 

China. Resources Policy, 74, 102445. https://doi.org/10.1016/j.resourpol.2021.102445. 
[49] Zaid, M. A., Khan, M. F., Al-Mekhlafi, A.-W. A.-G., Al Koliby, I. S., Saoula, O., Saeed, H. A., & Mohammad, R. A. (2025). The Future of Green 

Finance: How Digital Transformation and Fintech Drive Sustainability. Discover Sustainability, 6(1). https://doi.org/10.1007/s43621-025-01356-w. 

[50] Zeng, Q., Xu, H., Xu, N., Salim, F., Gao, J., & Chen, H. (2024). Engineering Carbon Credits Towards a Responsible FinTech Era: The Practices, 
Implications, and Future. arXiv preprint arXiv:2501.14750.  

[51] Zhang, Q., Zhu, X., & Lee, M. J. (2024). Exploring institutional pressures, green innovation, and sustainable performance: Examining the mediated 

moderation role of entrepreneurial orientation. Sustainability, 16(5), 2058. https://doi.org/10.3390/su16052058. 
[52] Zhu, Y., & Huang, W. (2025). The Impact of Fintech Development on Green Transformation of Private Enterprises—Empirical Evidence from 

China. Sustainability, 17(9), 3789. https://doi.org/10.3390/su17093789. 

[53] Ziegler, A., Schröder, M., & Rennings, K. (2007). The effect of environmental and social performance on the stock performance of European corpo-
rations. Environmental and Resource Economics, 37, 661-680. https://doi.org/10.1007/s10640-007-9082-y. 

[54] Zioło, M., Bródka, P., Spoz, A., & Jankowski, J. (2022). Modeling the impact of external influence on green behavior spreading in multilayer financial 

networks. In 2022, IEEE 9th International Conference on Data Science and Advanced Analytics (DSAA) (pp. 1-10). IEEE. 
https://doi.org/10.1109/DSAA54385.2022.10032397. 

https://doi.org/10.1186/s41180-020-00034-3
https://doi.org/10.1016/j.jom.2012.06.002
https://doi.org/10.1016/j.joitmc.2024.100286
https://doi.org/10.52783/jier.v5i1.2374
https://doi.org/10.3390/jrfm17100472
https://doi.org/10.1016/j.eap.2025.01.016
https://doi.org/10.1108/CFRI
https://doi.org/10.1016/j.resourpol.2022.102814
https://doi.org/10.3390/systems10050148
https://doi.org/10.6007/IJARBSS/v15-i4/25125
https://doi.org/10.1016/j.resourpol.2021.102445
https://doi.org/10.1007/s43621-025-01356-w
https://doi.org/10.3390/su16052058
https://doi.org/10.3390/su17093789
https://doi.org/10.1007/s10640-007-9082-y
https://doi.org/10.1109/DSAA54385.2022.10032397

