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Abstract 

This study explores the influence of financial technology adoption on financial stability across 35 

emerging market economies over the period 2015–2024. A fintech adoption index is constructed using 

data from the GSMA mobile money metrics, World Bank database, and Bank for International 

Settlements Fintech Statistics, including indicators such as mobile payment transactions, transaction 

volumes, and the number of fintech startups. Principal component analysis is employed to reduce 

dimensionality and enhance the validity and comparability of the index across countries and time. To 

assess the relationship between fintech adoption and financial stability, this study applies the cross-

sectionally augmented autoregressive distributed lag model, which is particularly suitable for panel 

datasets with mixed integration orders and cross-sectional dependence features commonly observed in 

macroeconomic analyses of emerging economies. Regulatory quality, measured using the World Bank’s 

Worldwide Governance Indicators, is examined as a moderating factor. The results reveal that higher 

levels of fintech adoption improve financial stability, especially in environments with stronger regulatory 

frameworks. Robustness is confirmed through several diagnostic checks, including the CIPS unit root 

test, alternative model specifications, and interaction term analysis. 
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1. Introduction 

Financial technology has emerged as a transformative force within global financial systems, particularly 

in emerging market economies where rapid economic expansion often coincides with underdeveloped 

banking infrastructures (Demirgüç-Kunt et al., 2022; Shahzad et al., 2025). Innovations such as mobile 

money applications exemplified by M-Pesa in Kenya, peer-to-peer lending platforms, blockchain-based 
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financial services, and algorithm-driven advisory tools have substantially expanded financial access for 

traditionally underserved populations (Van Hove & Dubus, 2019; Sulehri & Ali, 2024). These 

technological advancements have significantly improved financial inclusion, especially for individuals 

lacking access to formal banking services. According to the GSMA (2023) State of the Industry Report, 

mobile money accounts in developing economies grew at an annual rate of 12 percent between 2015 and 

2023, culminating in over 1.6 billion registered accounts and more than $1 trillion in transaction value 

by the end of 2023. This expansion has lowered the cost of remittances, facilitated business development 

among small enterprises, and provided rural populations with greater economic participation. 

Although these are the advantages, there is also a lot of risk associated with the rapid growth of financial 

technology, thus threatening the stability of the financial market. These are the cybersecurity-related 

risks, the poorly regulated credit-provisioning, liquidity mismatches, and the increase in exposure to the 

market-related volatility (Abuhamra et al., 2024). These risks are particularly imminent in the emerging 

markets, as technological progress in most markets cannot be matched by the current institutional 

capabilities (Marquis & Raynard, 2015; Sulehri et al., 2024). Indicatively, Buchak et al. (2024) 

demonstrate that the lack of regulation of peer-to-peer lending in countries such as Indonesia and Nigeria 

resulted in increased credit risk and market distortion. Although such situations are not universal, they 

become more and more typical of systemic vulnerabilities in the experience of loosely regulated fintech. 

The empirical evidence discussed regarding the tendency of the regulators to fall behind technological 

innovations and be common in these economies contributes to the necessity of analyzing this issue with 

consideration to the quality of the institution and heterogeneity of the market which this paper attempts 

to do by including interaction variables of fintech adoption and regulatory quality in the econometric 

model. Therefore, while financial technology holds substantial potential for enhancing financial inclusion 

and efficiency, it must be implemented within a carefully regulated framework to safeguard the stability 

of financial systems in emerging economies. 

The expansion of financial technology adoption can also be linked to behavioral responses within 

financial markets (Higgins, 2019; Audi et al., 2023). Supervision of behavioral responses in financial 

markets also contributes favorably to the growth of its financial technology usage. In the regions where 

trust in conventional banking institutions and state structures is low, people progressively start using the 

solutions of decentralized finance and cryptocurrency platforms. These users tend to focus more on 

independence and perceived protection and comfort rather than proper financial training, which is why 

such socio-psychological aspects influence the scope of fintech use (Bakare et al., 2024). Even though, 

this study does not model the behavioral factors explicitly, institutional quality variables, including 
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regulatory effectiveness as one of them, are a proxy of trust and user confidence, two key behavioral 

elements that have a significant impact on the use of fintech and its systemic consequences. Cross-

country evidence reveals that frameworks incorporating cybersecurity regulations and the 

implementation of regulatory sandboxes enable more effective fintech integration while mitigating its 

principal risks (Tsanis et al., 2025). Cross-country analysis shows that those frameworks that include 

cybersecurity regulations and introduce the implementation of regulatory sandboxes allow the integration 

of fintech more effectively without taking the main risks of its integration. The advantage of these 

mechanisms is that institutions can preemptively deal with weaknesses like defaults in peer-to-peer 

lending systems, and the financial markets are at the same time competitive, inclusive, together with 

being resilient. As an example, the Bangko Sentral ng Pilipinas in the Philippines introduced a regulatory 

sandbox framework successfully in 2020, which enabled them to test the fintech innovations in controlled 

conditions, thereby greatly increasing the systemic risk monitoring and consumer protection 

(Azarenkova et al., 2018). These institutional innovations give us the example of how well-structured 

regulation is a good way to create responsible innovation, but still stay financially stable. 

Although the recent growth in research on the economic and financial benefits of financial technology, 

in the contemporary literature, a lot remains to be said with a view toward more advanced economies or 

merely conducted on a country-by-country basis (Bollaert et al., 2021), thus failing to capture the 

structural and institutional barriers of the emerging markets. Such environments have a high rate of 

fintech uptake where the regulatory strength is lower, and unique weaknesses are therefore underutilised. 

In addition, the majority of existing presentations fail to combine the three aspects of fintech (access, 

usage, and innovation) into a single frame of analysis. This paper will fill all the above voids by 

identifying a composite Fintech Adoption Index and testing it against the predictions of financial stability 

in 35 emerging economies between 2015 and 2024. Further analysis includes regulatory quality and 

market competition as variables of moderation into the analysis, therefore providing a policy-relevant 

and comprehensive insight into the workings of the institutional context that alters the fintech and 

stability nexus. 

 

2.Literature Review 

2.1.Fintech Adoption and Financial Stability 

In addition, Financial inclusion in emerging market economies has been improving greatly due to the 

advent of mobile payments, peer-to-peer lending, and other financial services based on blockchain 

technology. Since financial technology has made a number of innovations, it has allowed more people, 
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especially individuals and small businesses, to access the formal banking sector, which has always 

excluded them from the traditional financial systems (Mittal et al., 2024). As an example, mobile banking 

schemes like the M-Pesa in Kenya have lowered transaction costs as well as enhanced resilience in the 

local economies. The GSMA (2023) report shows that mobile money accounts in sub-Saharan Africa 

have increased at an average annual rate of 15 percent between 2018 and 2023 to total more than 1.6 

billion accounts worldwide, processed more than 1.26 trillion in transactions in 2023 alone. The trend 

shows how fintech is reducing the gap in accessing facilities, especially where there are gaps in the 

traditional banking network. Ali and Ahmad (2016) are concerned with the macroeconomic relationship 

between governmental borrowing and financial development in Pakistan, focusing on the restrictions that 

fiscal policy puts on financial inclusion. Conversely, Sulehri et al. (2022) explore the firm-level types of 

ownership and their impact on the financial performance with a focus on micro-level processes of its 

interaction with fintech diffusion. However, these studies emphasize the structural and organizational 

aspects influencing access to finance in such emerging markets; however, they address the matter at 

various levels of data analysis. This trend is particularly pronounced in regions where traditional banking 

networks remain underdeveloped, allowing digital financial services to bridge access gaps for the 

unbanked and underbanked populations (Ali & Ahmad, 2016; Sulehri et al., 2022; Hussain et al., 2024; 

Audi & Yu, 2024). 

Despite these advancements, the rapid and unregulated expansion of financial technology introduces 

serious risks that may undermine overall financial system stability. Buchak et al. (2024) caution that the 

unmonitored growth of peer-to-peer lending in countries such as India and Nigeria has led to heightened 

credit risk and liquidity mismatches, potentially destabilizing national banking systems during periods 

of economic stress. Furthermore, Algorithmic trading mechanisms and robo-advisory services can 

exacerbate market volatility, as observed during the 2020 market crash in India, where automated sell-

offs intensified the downturn in response to pandemic-induced shocks (D’Acunto et al., 2023). In 

addition to systemic financial risks, the underdevelopment of digital infrastructure in many emerging 

markets has exposed fintech ecosystems to significant cybersecurity vulnerabilities. Data breaches and 

digital fraud, which rose by nearly twenty percent over the same period according to Yanti & Suryadi 

(2024), have eroded consumer confidence and posed further threats to institutional credibility. These 

developments underscore the need for balanced strategies that promote financial inclusion and digital 

expansion while safeguarding financial systems from emerging risks (Singh & Sood, 2025). Evidence 

from existing literature explains that the advantages of fintech are amplified in environments supported 

by strong institutional frameworks. Therefore, this study undertakes a comprehensive, cross-national 



5 
 

analysis to explore the dual impact of fintech adoption, its contributions to financial access, and its 

implications for systemic stability, within the context of emerging economies. 

2.2.Dimensions of Fintech Adoption 

Fintech adoption can be comprehensively understood through three key dimensions: access, usage, and 

innovation, each of which influences financial stability in significant and often interconnected ways. 

Access has to deal with the availability of fintech services to the general population, and usually it is 

quantified by mobile payments platform penetration. In India, Paytm has risen to exceed 300 million 

customers as of 2022, which has improved access to digital finance a lot, but has been criticized on 

allegations of data privacy and anti-money laundering reporting. Opay grew quickly in Nigeria by 

offering low-cost schemes and the agent-based approach, which, however, revealed the deficiencies in 

consumer verification, placing the company under the threat of growing fraud risk and low operational 

stability (Sharma, 2024; Yanti & Suryadi, 2024). 

The second dimension, usage, reflects the frequency and volume of transactions. As much as increased 

fintech integration builds efficiency, the possible increase in its use also increases fraud, money 

laundering, and liquidity mismatch, especially in peer-to-peer lending platforms. As an example, in 

Indonesia, in unregulated platforms, the looseness in credit assessments led to increased default rates and 

a tainted status of the whole digital finance industry (Ferretti, 2021). 

Innovation is the appearance and expansion of new technologies. The Nigerian fintech startups have 

increased by 25 percent annually due to their innovations in blockchain as well as AI. Nevertheless, the 

fast-paced adoption of technology lacked the strength of supervision that has contributed to the 

vulnerabilities of the codes and operational breakdowns. An impressive example is the 2021 fintech crisis 

in Brazil, whose massive overuse of untested smart contracts and decentralized lending standards resulted 

in the simultaneous collapse of many platforms, which triggered an emergency regulatory response 

(Adrian & Griffoli, 2023). This highlights the fact that innovation can be a necessary evil as it creates a 

lot of systemic instability when the governance is not able to match up. The third dimension, innovation, 

reflects the pace and scope of technological advancement in fintech, often evidenced by the proliferation 

of startups and the number of patents filed. Ladagu (2020) reports that fintech startups in Nigeria have 

experienced a 25 percent annual growth rate, propelled by innovations in blockchain, artificial 

intelligence, and data analytics. While these innovations enhance efficiency and service delivery, they 

also bring challenges. Rapid adoption of emerging technologies, such as smart contracts in blockchain 

applications, has sometimes resulted in failures due to insufficient testing or coding errors, as Tapscott 

(2024) observes. Moreover, Adrian & Griffoli (2023) argue that in many emerging markets, regulatory 
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frameworks struggle to keep pace with the speed of innovation, leading to governance gaps. Brazil's 2021 

fintech crisis is one such case, where unchecked experimentation with digital financial services led to 

systemic vulnerabilities. Together, these three dimensions—access, usage, and innovation play a crucial 

role in shaping the stability of financial systems undergoing digital transformation. Their collective 

impact necessitates a balanced and multidimensional approach to assessing fintech’s influence. This 

study incorporates these variables into the Fintech Adoption Index, which serves as a composite metric 

to evaluate how fintech is evolving in emerging markets and how it interacts with the broader goals of 

financial system stability. 

2.3.Regulatory Quality & Market Competition 

Regulatory quality and market competition play pivotal roles in shaping the relationship between fintech 

adoption and financial stability. Regulatory sandboxes, characterized as regulated settings in which 

fintech companies could trial new financial technologies under the oversight of regulators, have been 

found especially useful in the efforts at balancing innovative development with consumer security. 

Sandboxes have been used by countries such as Malaysia and India to reduce the burden of systemic 

risks as they encourage responsible experimentation (Fatima & Zaman, 2020; Ringe & Christopher, 

2020). These frameworks increase the transparency and learning at the institution, and ensure that the 

products are not subjected to the entire market when they are just emerging. 

Financial instability is also associated with strong regulatory environments. As one of the examples, the 

South African Financial Sector Conduct Authority regulates stringent standards of digital compliance 

that strengthen the level of user confidence and governance (Arner et al., 2025). On the other hand, poor 

oversight has resulted in detrimental consequences. In the research of commercial banks of Ghana, 

Essilfie (2023) identified 9.8 percent growth in bad loans in the previous year due to unregulated peer-

to-peer lending the previous year when 32 of 123 licensed banks were studied. 

There is also the subtle effect of market competition. The increased competition between digital lenders 

in India enhanced the accessibility of services but reduced the pricing of the banks, which undercut the 

overall credit quality (Singh & Sood, 2023). On the contrary, the concentrated banking industry in 

Thailand enabled incumbent banks to sustainably extend fintech pressure (Claessens et al., 2023). Such 

comparisons help place the focus on the fact that competition is essential to innovation, and that 

competition will prove destabilizing in the absence of sufficient risk safety nets and policy guardrails. 

Claessens et al. (2023) find that banking sectors characterized by a small number of dominant institutions, 

such as in Thailand, can better absorb the pressures of fintech innovation because they possess the 

resources and stability to adapt without being displaced. However, the case of Brazil shows that 
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unchecked competition can prompt aggressive lending practices among fintech providers, contributing 

to a 15 percent rise in loan defaults in 2023, as documented by Buchak et al. (2023). The challenge 

becomes particularly acute in the context of decentralized finance. Bakare et al. (2024) warn that because 

decentralized finance platforms in many emerging markets often operate outside traditional banking 

regulations, they can amplify systemic risks due to their opacity and lack of institutional safeguards. 

These dynamics underscore the necessity of balanced regulation and competition policy in managing 

fintech growth. Reasonable rules governing competition can prevent market distortions and encourage 

sustainable innovation. As highlighted in this study, both the enabling environment and the competitive 

landscape must be carefully assessed to ensure that fintech contributes to financial inclusion and 

efficiency without compromising the foundational stability of banking systems. 

2.4.Synthesis and Research Gaps 

Although more studies have been conducted in the past three years regarding fintech, important analytical 

gaps are present. Relatively little of the existing research is devoted to the analysis of emerging markets, 

and most of the studies target single countries or high-income economies, which assume adequacy of 

regulatory and infrastructural systems (Sumaira, 2020; Teng et al., 2025; Wang & Huang, 2024). Also, 

the evaluation of fintech in three dimensions of access, usage, and innovation has been examined in a 

few studies, even though they are interdependent. The main methodological gap is the infrequent 

treatment of cross-sectional dependence and slope heterogeneity, which tend to give biased results when 

conducting panel analysis. Neglecting to model these dynamics has a risk of missing the impact of any 

shared shock or institutional spillover between countries, as stated by Eberhardt & Teal (2011). This 

paper overcomes these issues by applying the Cross-Sectionally Augmented Autoregressive Distributed 

Lag (CS-ARDL) model and the use of mediators such as regulatory quality and market competition to 

produce more observable and pertinent findings to policies of emerging economies. 

Another major shortcoming in prior analyses is methodological. Many fail to account for cross-sectional 

dependence and slope heterogeneity, both of which are crucial in multi-country studies where economic 

and regulatory spillovers are likely. Ignoring these statistical features can lead to biased or inconsistent 

results. Hussain et al. (2024) explore whether variables such as regulatory quality and market competition 

serve as mediating factors in the relationship between fintech and financial stability. This omission limits 

the policy relevance of such research. 

This study contributes to filling these gaps by analyzing fintech’s stability impact in a panel of 35 

emerging market economies from 2015 to 2024. By constructing a fintech adoption index that captures 

the dimensions of access, usage, and innovation, the analysis provides a comprehensive view of how 
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fintech is spreading across developing regions. Importantly, it incorporates regulatory quality and market 

competition as mediating factors that are crucial for understanding the broader institutional context in 

which fintech operates. The use of the CS-ARDL model helps overcome methodological weaknesses of 

previous studies and improves the credibility of the empirical findings. The results are designed to offer 

practical guidance for policymakers in emerging markets, enabling them to craft regulatory frameworks 

that encourage technological progress while maintaining financial system stability. By focusing on the 

distinct characteristics and policy needs of developing countries, this study provides both theoretical and 

empirical insights into the evolving role of fintech in the global economy. 

 

3. Theoretical Framework 

This study is based on two interconnected theoretical perspectives, financial innovation theory and 

financial stability theory, which together form a comprehensive conceptual foundation for examining the 

effects of fintech adoption on financial stability.  Financial innovation theory explains that technological 

advancements in financial services—such as mobile payments, peer-to-peer lending, blockchain-based 

solutions, and robo-advisory platforms—lower entry barriers for users, reduce transaction costs, and 

increase the efficiency of financial intermediation. These innovations play a vital role in enhancing 

financial inclusion, especially in regions where traditional banking infrastructure remains 

underdeveloped. For instance, in Kenya and Bangladesh, services such as M-Pesa and bKash have 

enabled millions to participate in the financial system, stimulating broader economic activity (Demirgüç-

Kunt et al., 2022; Ali, 2022). However, the theory also recognizes the duality of innovation. New 

technologies can outpace existing regulatory frameworks, leading to challenges such as cybersecurity 

vulnerabilities, consumer protection gaps, and liquidity mismatches (Arner et al., 2024). For example, 

the unregulated expansion of peer-to-peer lending in Nigeria has heightened credit risk and exposed the 

system to potential instability (Ilesanmi, 2025; Omri, 2022; Dahmani & Makram, 2024; Bozic & Bozic, 

2025).  

Financial stability theory, as articulated by Schinasi (2004), defines a stable financial system as one that 

can efficiently allocate resources, manage financial risks, and absorb economic shocks without 

significant disruption to payment systems or credit flow. In this framework, fintech plays a dual role. On 

one hand, it enhances market access, diversifies financial channels, and provides greater flexibility in 

transactions, all of which strengthen financial resilience. This is evident in contexts such as Bangladesh, 

where mobile payment technologies have improved the reach and speed of financial services (Kabir et 

al., 2020; Karishna & Singh, 2020). On the other hand, innovations such as algorithm-based lending or 
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decentralized finance can magnify vulnerabilities if not properly supervised, as seen in Brazil’s 2021 

fintech disruption when unregulated platforms led to liquidity issues and systemic concerns (Adrian & 

Griffoli, 2023). Financial Stability Theory underlines the importance of regulatory institutions being 

capable of responding to technological shifts while preserving financial integrity. This is particularly 

critical in emerging economies where regulatory infrastructures may be nascent, digital literacy uneven, 

and market volatility higher. Thus, the theory supports the idea that without a supportive institutional 

framework, the risks associated with rapid fintech adoption could outweigh its benefits. 

Together, these theoretical perspectives shape the study’s conceptual model by recognizing fintech 

adoption as a multifaceted phenomenon that brings both innovation and risk. Financial Innovation 

Theory helps explain the mechanism through which access, usage, and innovation in financial technology 

can improve efficiency and inclusion. Meanwhile, financial stability theory emphasizes the importance 

of systemic resilience, explaining that innovation must be matched with regulatory responsiveness and 

oversight. The model proposed in this study positions fintech adoption (measured through the Fintech 

Adoption Index) as the independent variable, with financial stability (proxied by Z-scores and other risk 

metrics) as the dependent outcome. Mediating variables include regulatory quality and market 

competition, which can either amplify or buffer the relationship. This dual-theoretical foundation 

provides a comprehensive lens through which the balance between efficiency and stability is 

investigated, with implications for financial policy and governance in emerging markets. The conceptual 

model of the study becomes as:  

 

Figure 1: Theoretical Framework 

 

To empirically examine these theoretical insights, the following panel regression model is: 

𝐹𝐼𝑁𝑆𝑇𝐴B𝑖𝑡 = β0 + β1FAI𝑖𝑡 + β2REGQ𝑖𝑡 + β3COMP𝑖𝑡 + β3CONTROLS𝑖𝑡 + ϵ𝑖𝑡 

where 

• 𝐹𝐼𝑁𝑆𝑇𝐴B𝑖𝑡: Financial Stability  
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• FAI𝑖𝑡: Fintech is an independent variable. 

• REGQ𝑖𝑡: mediator in the model. 

• COMP𝑖𝑡: market concentration. 

• CONTROLS𝑖𝑡: include macroeconomic and infrastructural factors such as GDP growth. 

• ϵ𝑖𝑡: Error term  

3.1.Data Sources and Variable Description 

To empirically assess the relationship between fintech adoption and financial stability across emerging 

markets, this study draws on a comprehensive set of data sources covering key dimensions of the 

financial system, digital finance penetration, and macro-institutional context. The data span the period 

from 2015 to 2024 for 35 emerging economies identified through the MSCI Emerging Markets Index. 

Financial stability metrics are derived from the International Monetary Fund’s Financial Soundness 

Indicators (FSIs) accessed via the IMF Data Portal. These serve as the dependent variables in the model 

and include four critical indicators. First, the Z-score, a composite index combining return on assets, 

leverage, and volatility, captures overall banking system resilience. Second, the capital adequacy ratio 

assesses the sufficiency of bank capital relative to risk-weighted assets. Third, conditional value-at-risk 

measures systemic vulnerability by estimating the risk one institution poses to the system under stress. 

Lastly, the non-performing loan ratio indicates asset quality and highlights the extent of credit risk, 

especially relevant in emerging markets. 

Fintech adoption metrics are organized into three dimensions—access, usage, and innovation—each 

measured through multiple data streams. For access and usage, the GSMA mobile money metrics 

database provides statistics on mobile payment account ownership (accounts per 100 adults) and total 

transaction volumes in U.S. dollars, reflecting the scale and operational integration of mobile financial 

services. Complementing this, the World Bank’s Global Findex Database captures broader financial 

inclusion variables such as digital account ownership, P2P lending engagement, and digital savings 

behavior, helping to evaluate fintech penetration at the individual and household level. For innovation, 

the Bank for International Settlements Fintech Statistics are employed, including the number of 

registered fintech startups and annual fintech-related patent filings per country. These innovation proxies 

reflect the ecosystem’s technological dynamism and capacity for product development. 

Regulatory quality and governance variables are sourced from the World Bank’s Worldwide Governance 

Indicators database. Indicators, including regulatory quality, rule of law, and government effectiveness, 

are used as mediating variables. These scores capture the institutional capacity of countries to develop 

and enforce fintech regulations, thus influencing how fintech impacts financial system stability. 
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Macroeconomic and infrastructure control variables are obtained from the World Bank’s World 

Development Indicators database. Key controls include GDP growth rate, inflation rate, internet 

penetration (as a measure of digital readiness), and the size of the banking sector (banking assets as a 

percentage of GDP). These variables help account for heterogeneity in economic conditions and 

infrastructure capacity across the sample. 

Supplementary and Validation Sources include Statista’s Fintech Reports, which offer cross-verification 

data on digital payments growth, adoption trends, and fintech investment flows. Though primarily 

supportive, these data help triangulate findings from the core fintech datasets, enhancing reliability. 

3.2.Econometric Approach 

The validation of panel data models in this study begins with testing for stationarity using the Cross-

sectionally Augmented Im, Pesaran, and Shin (CIPS) unit root test, which is particularly suitable for 

macro-panel datasets where cross-sectional dependence is likely. Given that the sample includes 35 

emerging economies, it is plausible that their economic trajectories are interlinked. As emphasized by 

Hussain et al. (2024), failing to account for this interdependence can lead to biased results. The variables 

tested for stationarity include financial stability, fintech adoption index, regulatory quality, market 

competition, gross domestic product growth, inflation rate, banking sector size, and internet penetration. 

Each variable is examined at levels (I(0)) and at first difference (I(1)) to establish the order of integration. 

The mixed integration of variables supports the use of the Cross-sectionally Augmented Autoregressive 

Distributed Lag (CS-ARDL) method, which is well-suited for datasets containing a combination of I(0) 

and I(1) variables. 

The CS-ARDL estimation technique serves as the primary method of analysis, offering multiple 

methodological advantages. It accommodates short panel lengths, heterogeneous slope coefficients, and 

cross-sectional dependence, challenges that are inherent in studies spanning multiple countries over a 

limited time horizon. This is particularly relevant in the context of emerging markets, where countries 

often experience distinct trajectories in fintech adoption and financial stability. The CS-ARDL model 

accounts for unobserved common factors and dynamic relationships by averaging cross-sectional 

information, thereby controlling for spillover effects across countries. This approach enables an 

assessment of both long-run equilibrium relationships and short-term fluctuations, making it possible to 

understand how fintech affects stability over time while remaining responsive to shocks or changes in 

the environment. Moreover, CS-ARDL does not require all variables to be integrated at the same level, 

thereby avoiding the limitations of other time-series models that rely on strict stationarity conditions.  
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4. Analysis and Discussion  

The descriptive statistics in Table 1 give a comprehensive overview of the main variables involved in 

analyzing financial stability and its potential determinants. Financial stability shows a mean value of 

15.32, with a standard deviation of 4.21, indicating moderate variability in financial sector stability across 

observations. The minimum and maximum values, ranging from 8.50 to 25.67, explain substantial 

diversity in the stability of financial systems, a finding consistent with the heterogeneity of banking sector 

performance across countries and over time. The fintech variable, standardized with a mean near zero 

and a standard deviation of one, displays a broad range from -2.45 to 2.78, reflecting the different levels 

of digital financial service adoption and innovation intensity.  

 

Table 1: Descriptive Statistics 

Variables Mean Median Std. Dev. Min Max 

Financial Stability 15.32 14.89 4.21 8.50 25.67 

Fintech 0.00 0.02 1.00 -2.45 2.78 

Regulatory Quality  0.45 0.47 0.29 -0.12 1.05 

Market Competition  0.18 0.17 0.06 0.08 0.32 

GDP Growth 3.85 3.92 2.15 -2.50 8.70 

Inflation 5.62 4.98 3.47 0.50 15.23 

Banking Sector Size 65.43 62.17 20.54 30.12 110.45 

Internet Penetration 45.76 46.32 15.89 15.67 78.90 

Note: (FAI ) is standardized (mean = 0, standard deviation = 1) due to PCA construction. The sample includes 35 countries, 

2015–2024. 

Regulatory quality has a mean of 0.45 and a range from -0.12 to 1.05, which highlights that regulatory 

environments can differ significantly, supporting evidence that regulatory effectiveness is a key driver 

of financial stability. Market competition, with a mean of 0.18 and a standard deviation of 0.06, signals 

variations in how competitive the banking or financial markets. The GDP Growth variable, averaging 

3.85 percent, indicates moderate economic growth rates in the sample, but the spread from negative to 

high positive growth rates demonstrates vulnerability to both global shocks and domestic fluctuations, 

which are factors commonly linked to shifts in financial stability. Inflation, with a mean of 5.62 percent 

and a standard deviation of 3.47, also varies widely across the sample, from 0.50 to 15.23 percent. This 

variation highlights the influence of macroeconomic conditions, as persistent inflation is often associated 
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with greater uncertainty and banking sector risk. The mean banking sector size, measured at 65.43, with 

notable dispersion, points to large differences in financial depth, reinforcing the notion that bigger, more 

complex banking sectors may face unique stability challenges. Finally, internet penetration, with a mean 

of 45.76 percent, reflects substantial variation in technological infrastructure across countries or regions, 

which is increasingly relevant as digital access drives fintech adoption and shapes new forms of financial 

inclusion and risk. 

Table 2 presents the correlation coefficients among the principal variables of the study, offering initial 

insights into their linear relationships. The correlation between financial stability and fintech is positive 

at 0.32, indicating a moderate association. This explains that as digital financial technologies are adopted 

more widely, there is a tendency for financial stability to improve, a relationship supported by studies 

demonstrating the positive impact of technology-driven innovation on the resilience of financial 

institutions. Financial stability is also positively correlated with regulatory quality (0.41), highlighting 

the importance of robust regulatory frameworks in supporting sound financial systems. The correlation 

between financial stability and market competition is negative at -0.28, explaining that as competition 

within the market increases, financial stability may decrease. On the other hand, financial stability and 

gross domestic product growth have a positive correlation of 0.25, indicating that higher economic 

growth is generally associated with greater stability in the financial sector. Inflation is negatively 

correlated with financial stability at -0.15, explaining that periods of higher inflation can undermine 

stability, possibly by increasing uncertainty and eroding the real value of assets. The correlation between 

financial stability and banking sector size is 0.30, implying that larger, deeper banking sectors tend to be 

more stable, likely due to greater diversification and better risk absorption capabilities. Financial stability 

and internet penetration are positively correlated at 0.35, reinforcing the idea that broader digital access 

facilitates financial inclusion and enhances the efficiency and transparency of financial transactions. 

Other notable relationships include the moderate positive correlation between fintech and internet 

penetration (0.45), underlining the dependence of digital finance on technological infrastructure. 

Regulatory quality is also positively related to both financial stability (0.41) and internet penetration 

(0.40), explaining that better regulation may go hand-in-hand with greater technological adoption. 

Negative correlations such as those between market competition and financial stability or between market 

competition and regulatory quality (-0.19) reflect the ongoing debate on whether increased competition 

supports or undermines stability and governance standards. Collectively, the correlations in Table 2 are 

consistent with theoretical and empirical expectations in the literature, providing a rationale for including 
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these variables in further multivariate analysis and underscoring their interconnected roles in shaping 

financial sector outcomes. 

 

Table 2: Correlation Matrix 

Variables 
Financial 

Stability 
Fintech 

Regulatory 

Quality 

Market 

Competition 

GDP 

Growth 
Inflation 

Bank 

Size 
Internet 

Financial 

Stability 
1.00        

Fintech 0.32 1.00       

Regulatory 

Quality  
0.41 0.38 1.00      

Market 

Competition  
-0.28 -0.22 -0.19 1.00     

GDP Growth 0.25 0.29 0.20 -0.15 1.00    

Inflation -0.15 -0.10 -0.12 0.08 -0.05 1.00   

Banking Sector 

Size 
0.30 0.27 0.33 -0.25 0.22 -0.08 1.00  

Internet 

Penetration 
0.35 0.45 0.40 -0.18 0.28 -0.11 0.31 1.00 

Note: Correlations > 0.7 indicate potential multicollinearity. The sample includes 35 countries, 2015–

2024. 

 

Table 3 displays the results of the cross-sectional augmented im, Pesaran, and Shin unit root test, which 

is widely used in panel data settings to assess the stationarity properties of each variable while accounting 

for potential cross-sectional dependence (Pesaran, 2007). The findings show that financial stability, 

market competition, and banking sector size are non-stationary at their levels but become stationary after 

first differencing, as indicated by p-values above 0.05 at the level and below 0.05 at the first difference. 

This outcome explains that these variables are integrated of order one, meaning they contain a unit root 

and require differencing to achieve stationarity. The literature underscores the importance of testing for 

unit roots in panel data analysis, as failure to account for non-stationarity can lead to spurious regression 

results. Variables that are integrated of order one are commonly modeled with techniques that 
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accommodate both long-run relationships and short-run dynamics, such as the panel autoregressive 

distributed lag or error correction models (Pesaran et al., 1999). Conversely, fintech, regulatory quality, 

gross domestic product growth, inflation, and internet penetration are stationary at the level with p-values 

below 0.05, signifying integration of order zero. These findings indicate that shocks to these variables 

do not have a persistent effect, and they revert to their mean over time, a property which is essential for 

conventional regression techniques and ensures the validity of inferences drawn from estimations (Levin 

et al., 2002). The mix of stationary and non-stationary variables is common in cross-country macro-

financial studies and often supports the adoption of estimation methods capable of handling variables 

with different orders of integration without the need for pre-testing restrictions, such as the ARDL bounds 

testing approach (Pesaran et al., 2001). This pattern of integration highlights the structural differences in 

the time series properties of macroeconomic indicators versus more rapidly evolving variables such as 

technological adoption and regulatory quality. The presence of both I(0) and I(1) variables in your sample 

provides empirical justification for using econometric models that can flexibly accommodate different 

integration orders, helping to avoid bias or inefficiency in the estimated coefficients (Eberhardt & Teal, 

2010). By systematically addressing the stationarity of each variable, your analysis adheres to best 

practices in panel data econometrics and sets a solid foundation for subsequent cointegration or dynamic 

modeling steps. 

 

Table 3: CIPS Unit Root Test Results 

Variables Level (I(0)) p-value First Difference (I(1)) p-value Order of Integration 

Financial Stability 0.312 0.002 I(1) 

Fintech 0.021 - I(0) 

Regulatory Quality  0.015 - I(0) 

Market Competition  0.284 0.004 I(1) 

GDP Growth 0.008 - I(0) 

Inflation 0.019 - I(0) 

Banking Sector Size 0.256 0.003 I(1) 

Internet Penetration 0.042 - I(0) 

Note: p < 0.05 indicates stationarity. The sample includes 35 countries, 2015–2024. 
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Table 4 offers insight into the long-term determinants of financial stability by accounting for both direct 

and interaction effects of key economic and institutional variables. The coefficient for fintech is positive 

and statistically significant, indicating that an increase in digital financial technology adoption leads to 

an improvement in financial stability over the long run. This finding aligns with research explaining that 

the integration of financial technology enhances operational efficiency, reduces transaction costs, and 

broadens access to financial services, thereby strengthening the overall resilience of the financial sector 

(Arner et al., 2016; Bollaert et al., 2021; Fateh & Poulin, 2025). The positive and significant effect of 

regulatory quality further highlights that well-designed and effectively implemented regulatory 

frameworks contribute to a stable financial environment. Empirical studies have shown that regulatory 

quality fosters transparency, reduces information asymmetry, and ensures prudent oversight, all of which 

are essential for minimizing systemic risks (Barth et al., 2013; Laeven & Levine, 2009). 

Market Competition is negatively associated with financial stability, implying that as competition within 

the financial sector intensifies, the overall stability may diminish. This relationship supports theoretical 

arguments that excessive competition can pressure financial institutions to lower lending standards or 

engage in riskier behavior to maintain market share, which in turn can heighten systemic vulnerabilities 

(Beck et al., 2006). The interaction term between fintech and regulatory quality is positive and 

significant, explaining that the beneficial impact of digital financial technology on financial stability is 

amplified when accompanied by high regulatory standards. This interaction highlights the importance of 

coordinated technological innovation and regulatory oversight to ensure that new financial services are 

safely integrated into the existing system, mitigating potential risks associated with rapid digitalization 

(Arner et al., 2016; Ozili, 2018). 

Conversely, the interaction term between fintech and market competition is negative and significant, 

indicating that the positive influence of financial technology on stability may be weakened in highly 

competitive markets. This result implies that in the absence of effective safeguards, competition can 

exacerbate risks related to technology adoption, such as cyber threats or inadequate due diligence, 

thereby undermining the expected gains in stability (Bollaert et al., 2021). The coefficient for gross 

domestic product growth is positive and significant, demonstrating that higher economic growth rates 

contribute to greater financial stability. This finding reflects the consensus in the literature that robust 

economic performance underpins confidence in the financial system and reduces default risks, supporting 

a more stable environment (Levine, 2005). 

Inflation, while negatively signed, is not statistically significant in this model, explaining that fluctuations 

in price levels do not have a substantial long-term effect on Financial Stability within the context of this 
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analysis. Nevertheless, previous research has highlighted that persistent inflation can undermine asset 

values and increase uncertainty, though its impact may be less pronounced when other stabilizing factors 

are present (Boyd et al., 2001). The positive and significant effect of banking sector size indicates that 

larger, more developed banking sectors are associated with greater financial stability. This relationship 

is supported by evidence that bigger financial sectors often benefit from diversification and economies 

of scale, which enhance their ability to withstand shocks (Beck et al., 2006). 

Finally, internet penetration is positively and significantly related to financial stability, implying that 

greater digital connectivity and broader access to online financial services strengthen the resilience of 

the financial system. This outcome is consistent with arguments that digital infrastructure supports 

financial inclusion, improves risk management, and accelerates the adoption of new technologies, all of 

which contribute to a more stable and inclusive financial sector (Ozili, 2018; Arner et al., 2016). 

Collectively, these results emphasize the importance of integrating technological progress with strong 

regulatory frameworks, appropriate competition levels, and a supportive macroeconomic environment to 

achieve lasting financial stability. 

 

Table 4: CS-ARDL Long-Run Estimates 

Dependent Variables: Financial Stability 

Variables Coefficients Std. Error t-Statistic p-Value 

Fintech 0.178 0.051 3.49 0.001 

Regulatory Quality  0.221 0.064 3.45 0.001 

Market Competition  -0.113 0.048 -2.35 0.021 

(Fintech X Regulatory 

Quality) 
0.087 0.026 3.35 0.001 

(Fintech X Market 

Competition) 
-0.063 0.021 -3.00 0.003 

GDP Growth 0.090 0.032 2.81 0.007 

Inflation -0.045 0.029 -1.55 0.123 

Banking Sector Size 0.072 0.035 2.06 0.042 

Internet Penetration 0.126 0.055 2.29 0.024 
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Table 5 reveals that the coefficient for fintech is positive and statistically significant, indicating that 

greater adoption and utilization of digital financial technology foster improved financial stability in the 

long term. This finding reflects the view that Fintech enhances the efficiency, accessibility, and resilience 

of financial services, contributing to a more robust financial sector overall (Arner et al., 2016; Bollaert 

et al., 2021). Regulatory quality also displays a positive and significant effect, explaining that 

jurisdictions with higher standards of regulatory oversight experience greater Financial Stability. 

Effective regulation can reduce systemic risk, ensure transparency, and support the sound functioning of 

financial institutions (Barth et al., 2013; Laeven & Levine, 2009). 

Market competition exerts a negative and significant influence on financial stability, implying that 

increased competition may introduce greater risks into the financial system. High competition can 

sometimes prompt institutions to engage in riskier behavior or adopt aggressive strategies that ultimately 

weaken system-wide stability (Beck et al., 2006). The interaction term for fintech and regulatory quality 

is positive and significant, highlighting that the positive impact of financial technology is magnified 

when combined with robust regulatory frameworks. This synergy explains that technological innovation 

is most beneficial for financial stability when accompanied by strong institutional and regulatory support, 

which helps to manage potential risks associated with rapid digitalization (Ozili, 2018; Arner et al., 

2016). 

Conversely, the interaction between fintech and market competition is negative and statistically 

significant. This result indicates that in markets characterized by intense competition, the stabilizing 

effect of financial technology may be diminished, or even reversed. Without appropriate regulatory 

oversight, the proliferation of fintech in a highly competitive environment can introduce vulnerabilities 

such as increased exposure to operational risks, cyber threats, or reckless lending practices (Bollaert et 

al., 2021). This finding highlights the need for a careful balance between promoting competition and 

ensuring sufficient regulatory safeguards. 

Gross domestic product growth continues to exhibit a positive and significant relationship with financial 

stability, underscoring the importance of favorable macroeconomic conditions for the health of the 

financial sector. Sustained economic growth can reduce credit risk and foster greater confidence in 

financial institutions (Levine, 2005). Inflation, while negative, is not significant in this model, echoing 

the notion that its impact may be muted when other stabilizing factors such as effective regulation or 

robust sector size are present (Boyd et al., 2001). 

The positive and significant effect of banking sector size explains that economies with larger, more 

diversified banking systems are better equipped to absorb shocks and maintain stability, as larger sectors 
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benefit from greater risk diversification and resource mobilization (Beck et al., 2006). Similarly, internet 

penetration’s positive and significant coefficient confirms that greater access to digital infrastructure 

enhances financial stability by improving information flow, enabling financial inclusion, and supporting 

the deployment of technology-driven risk management tools (Ozili, 2018; Arner et al., 2016). Taken 

together, the results of table 5 emphasize that financial stability is best maintained in environments where 

financial technology and regulatory quality are advanced, competition is well-calibrated, the 

macroeconomic environment is favorable, and digital infrastructure is robust. These findings reinforce 

the argument that technological innovation must be embedded within a sound institutional context to 

achieve maximum benefits for the financial system. 

 

Table 5: Interaction Effects of Regulatory Quality and Market Competition 

Dependent Variables: Financial Stability 

Variable Coefficients Std. Error t-Statistic p-Value 

Fintech 0.152 0.049 3.10 0.002 

Regulatory Quality  0.204 0.060 3.40 0.001 

Market Competition  -0.108 0.045 -2.40 0.018 

(Fintech X Regulatory Quality) 0.087 0.026 3.35 0.001 

(Fintech X Market Competition) -0.063 0.021 -3.00 0.003 

GDP Growth 0.082 0.028 2.93 0.004 

Inflation -0.040 0.027 -1.48 0.141 

Banking Sector Size 0.068 0.033 2.06 0.041 

Internet Penetration 0.118 0.053 2.23 0.026 

 

It is essential to examine real-world examples where policymakers have successfully balanced the 

advancement of financial technology with the preservation of financial stability. In 2020, the Bangko 

Sentral ng Pilipinas introduced a regulatory sandbox framework, allowing financial technology firms to 

test innovative financial solutions under close regulatory supervision, which helped in minimizing 

potential systemic risks while fostering innovation (Azarenkova et al., 2018; Karami & Esmaeilpour, 

2024). Similarly, India’s central bank implemented guidelines specific to digital lending, employing real-

time technological systems to identify and curb illicit fintech operations. The emergence of regulatory 

technology has also played a transformative role in modern regulatory practices. With the integration of 
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artificial intelligence and machine learning, financial regulators are now able to automate compliance 

procedures, monitor suspicious transactions more efficiently, and enhance know-your-customer 

protocols. These technologies not only streamline the regulatory burden for companies but also enhance 

transparency and security within the financial system. Future research should prioritize longitudinal 

studies that assess the behavior of fintech markets over extended periods, particularly during periods of 

global uncertainty such as the COVID-19 pandemic. In addition, there remains a scarcity of research 

exploring public trust in digital services, user awareness of fintech products, and their perceptions of 

associated risks (Abdul-Rahim et al., 2022). The rising interest in central bank digital currencies 

introduces another critical dimension, as these instruments have the potential to either complement or 

compete with existing fintech services. Existing literature explains that understanding the relationship 

between central bank digital currencies and contemporary financial ecosystems is essential for shaping 

regulations that are resilient and adaptable (Roh et al., 2024). The effective regulation must evolve 

alongside innovation to prevent the risks of uncontrolled disruption while avoiding the stagnation caused 

by overly restrictive oversight. 

 

5. Conclusion 

This study examines how financial technology adoption affects financial stability in 35 emerging market 

economies between 2015 and 2024, offering valuable insights into the dual nature of financial innovation 

as both a driver of financial inclusion and a source of systemic risk. Using the cross-sectionally 

augmented autoregressive distributed lag model along with supporting empirical tests, the analysis 

provides a detailed understanding of fintech’s role in economies where technological advancement often 

exceeds the pace of regulatory development. Preliminary findings reveal substantial cross-country 

variation in fintech engagement and financial robustness. The regression analysis demonstrates that 

fintech adoption generally has a positive effect on financial stability, particularly in settings supported 

by strong regulatory frameworks. This supports financial innovation theory by showing that fintech 

enhances financial system efficiency and broadens access. At the same time, consistent with financial 

stability theory, these benefits are accompanied by potential risks. Inadequate regulatory oversight can 

magnify fintech-related vulnerabilities, such as liquidity mismatches and cybersecurity breaches. 

Regulatory quality proves to be a key moderating factor, with a statistically significant positive influence, 

indicating that stronger institutional governance helps mitigate the risks associated with fintech 

expansion. In contrast, greater market competition exerts a destabilizing influence on the banking sector. 

The negative interaction between fintech adoption and market competition explains that in highly 



21 
 

competitive environments, such as India’s banking sector, fintech may prompt banks to engage in riskier 

behavior, thereby weakening overall financial stability. These results carry important implications for 

regulatory policy in developing economies. Implementing regulatory sandboxes, supervised settings 

where fintech products can be tested without endangering the broader financial system, emerges as a key 

recommendation. In addition, establishing robust cybersecurity frameworks becomes critical, especially 

in countries with vulnerable digital infrastructures. Secure encryption, fraud detection, and strong 

authentication measures are essential to build user trust and platform resilience. It is equally important 

to maintain a balanced regulatory approach to competition. Frameworks should aim to avoid undue 

pressure on traditional financial institutions while promoting responsible innovation. In countries like 

Thailand, where moderate banking sector concentration exists, such a balance enables both fintech firms 

and established banks to coexist effectively, reinforcing overall system stability. Investing in digital 

infrastructure and expanding internet access are also fundamental for enabling fintech to sustainably 

advance financial inclusion across underserved and rural areas. The study’s development of a fintech 

adoption index incorporating access, usage, and innovation dimensions offers a nuanced perspective on 

how fintech operates in emerging markets, addressing the shortcomings of previous studies that often 

focused on single-country data or neglected developments beyond 2015. In this way, both researchers 

and policymakers are better equipped to navigate the complex relationship between innovation and 

systemic resilience in global finance. Ultimately, this study highlights the critical need for well-designed 

regulatory and competitive strategies that leverage the benefits of fintech while ensuring the stability of 

financial systems in emerging market contexts. 
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