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Abstract 
Purpose: This study examines impact mechanisms and moderating roles of fintech 
innovation in influencing bank risk-taking behavior while filling significant gaps in 
literature on how technology adoption affects banking risk patterns under different 
contextual conditions. Methodology: We utilize panel data regression analysis on 180 
Chinese commercial banks from 2015 to 2023 while forming complete fintech 
innovation indices from principal component analysis and analyzing various risk 
aspects including credit risk, operational risk, and multi-index risk measures. We 
include interactive terms in our empirical structure for testing moderating roles of 
regulatory stringency, digital transformation maturity, and macroeconomic uncertainty. 
Findings: Technological innovation considerably lowers exposure to credit risk with 
non-performing loan levels dropping by 0.127 percentage points for every technological 
adoption unit. However, these roles turn out to be considerably moderated by contextual 
conditions: risk-mitigating role of fintech innovation gets strengthened under stricter 
controls, digital maturity induces complementarity impacts in favor of advanced adopter 
groups while ultimately lessening fintech effectiveness by around 45% under crisis 
conditions. Conclusion: The fintech-bank risk nexus is conditionally complex with 
different sets of contextual conditions determining whether technological innovations 
inflate or erode banking sector resilience. Practical Implications: Financial institutions 
need to implement sequential digital transformation policies along with their stringency 
of controls with respect to institutions' capabilities while policymakers need to 
formulate adaptive regulating conditions that note conditional fintech-risk 
relationships while encouraging responsible innovation trajectories. 
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1. Introduction  

The last decade witnessed a sea change in the global financial space, primarily on account of 
the exponential growth and widespread acceptance of financial technology (fintech) 
innovations. This transition has revolutionized the traditional banking model, driving banks to 
reconsider their business models, and risk management frameworks, and rethink their 
competitive position in a more and more technology driven environment [1]. The adoption of 
artificial intelligence, machine learning, blockchain and other advanced digital applications 
improved operational efficiency and customers' experience, but introduced new complexity to 
the profile of banking risk [2].Banks worldwide consider digital transformation projects as 
strategic imperatives, and are making massive investments in technology infrastructure to 
compete and to cater to changing customer behavior [3]. Yet the impact of digitalisation on 
bank stability is a more complex and mixed relationship, with recent evidence indicating 
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heterogeneous impacts across various institutional settings and geographic jurisdictions [4]. 
Performance implications also go beyond operational measurements and relate to shifts in 
patterns of risk exposure and institutional resilience profile as well [5]. 
Literature review Existing literature There is a relative paucity of literature investigating the 
risk associated with technological adoption in financial services. Recent research indicated that 
the development of fintech can considerably influence bank credit risk profiles, and that the 
direction and magnitude of effects may differ substantially with different market conditions 
and institutional characteristics [6]. The relationship between fintech adoption and bank risk-
taking behavior appears particularly sensitive to regulatory frameworks, with financial 
regulation serving as a crucial moderating factor in determining ultimate risk outcome [7].  In 
addition, comparative insights between emerging and advanced economies point out that risk 
from fintech adoption may be contingent upon a broader macroeconomic and institutional 
background [8]. 
The empirical picture of the fintech-bank risk nexus is, indeed, a nuanced one, with some 
studies documenting risk-increasing effects and others exhibiting risk-decreasing effects, 
depending on the particular technological applications and implementation environments [9]. 
With the popularity of fintech innovation and banking risk, the relationship between 
technological adoption and riskiness can be well-noted by taking large differences in research 
on technology adoption on the basis of risk-taking behaviors [10]. Previous research has mainly 
been limited to direct relationships and has not studied the moderating effects of regulatory 
settings, organizational digital maturity levels and macroeconomic conditions on big data 
analytics [11]. This paper fills these gaps by constructing and empirically testing an integrated 
framework to understand the impact mechanisms and moderating effects of fintech innovation 
on bank risk-taking behavior [12]. 

2. Research Design and Methodology  

2.1. Theoretical Hypotheses Development 
The rationale of the conceptual thinking is based on the notion that the FinTech innovation 
significantly alter the risk profiles of financial institutions via a range of transmission channels. 
The direct influence hypothesis asserts that the On/off integration of FinTech enables an 
extremes on the type of risk acceptance by banks so that new data analytical tools, decisioning 
process automations and digital infrastructures redefine traditional risk exposure practices 
over the industry. The moderation effect hypotheses acknowledge that fintech-risk links differ 
greatly under different situational circumstances. The regulatory environment moderation 
hypothesis posits that the extent of financial supervision intensity changes the effects of fintech 
innovation on bank risk taking. The digital transformation level moderation hypothesis posits 
that banks with varying digital maturity experience differential risk implications. The economic 
uncertainty moderation hypothesis proposes that macroeconomic conditions critically 
influence fintech adoption risk outcomes. As shown in Figure 1, the conceptual framework 
illustrates how fintech innovation dimensions directly influence bank risk types while being 
moderated by regulatory environment, digital transformation level, and economic uncertainty 
conditions. 
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Research Hypotheses

H1: Direct Effect

Hi(Direct Effect):
Fintech innovation significantly influences bank risk-taking 
behavior
across multiple risk dimensions.
H2b (Digital Maturity Moderation):
Digital transformation level moderates the fintech-risk relationship.

H2a (Regulatory Moderation):
Regulatory environment moderates the relationship between
fintech innovation and bank risk-taking.
H2c(Economic Uncertainty Moderation):
Economic uncertainty conditions moderate the fintech-risk 
nexus

H2a H2b H2c

 
Figure 1. Conceptual Framework of Fintech-Bank Risk Relationship 

2.2. Research Model and Variables  
This study employs panel data regression methodology to examine the impact mechanisms and 
moderating effects of fintech innovation on bank risk-taking behavior, building upon the 
theoretical hypotheses developed in the previous section. The baseline econometric model is 
specified as: 
 

 1 2it it it i t itRisk Fintech Controls                                                     (1) 

 

Where itRisk  represents various risk measures for bank i  at time t , itFintech  denotes fintech 

innovation indicators, itControls  encompasses control variables, while i  and t  capture bank-
specific and time fixed effects respectively. The extended moderation model incorporates 
interaction terms: 
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Where 3  represents the critical moderating effect coefficient that tests our theoretical 
hypotheses H2a, H2b, and H2c. 
The dependent variables encompass multiple dimensions of bank risk-taking behavior 
including credit risk, operational risk, and comprehensive risk metrics. Independent variables 
construct a comprehensive fintech innovation index through principal component analysis. 
Moderating variables include regulatory stringency indices, digital maturity levels, and 
economic policy uncertainty indices. Control variables encompass traditional banking 
characteristics and macroeconomic factors. As detailed in Table 1, this study constructs a 
comprehensive analytical framework capturing the multidimensional nature of bank risk 
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measures while incorporating sophisticated fintech innovation indicators and critical 
moderating factors. 
 

Table 1. Variable Definitions and Measurements 
Variable Type Variable Name Symbol Measurement Method Data Source Expected Sign 

Dependent Variables      

Credit Risk NPL Ratio NPL 
Non-performing loans/Total 

loans 
CBIRC Annual 

Reports 
 

Credit Risk Provision Coverage Ratio PCR 
Provisions/Non-performing 

loans 
Bank Annual 

Reports 
 

Operational Risk 
Operational Risk Loss 

Rate 
ORL 

Operational losses/Operating 
income 

Bank Internal Data  

Comprehensive Risk Z-Score ZSCORE (ROA+CAR)/σ(ROA) Calculated  

Independent 
Variables 

     

Fintech Innovation Fintech Innovation Index FTI Principal component analysis 
Multi-source 
integration 

+/- 

Payment Innovation 
Mobile Payment 

Penetration 
MPI Mobile payment volume/GDP PBC Data +/- 

Lending Technology Online Credit Ratio OCR Online loans/Total loans 
Bank Annual 

Reports 
+/- 

Blockchain 
Application 

Blockchain Investment 
Intensity 

BII 
Blockchain investment/IT 

investment 
Annual Report 

Disclosure 
+/- 

Moderating Variables      

Regulatory 
Environment 

Regulatory Stringency 
Index 

RSI Textual analysis construction 
Regulatory Policy 

Texts 
- 

Digital Level Digital Maturity Level DML Digital investment/Total assets 
Bank Annual 

Reports 
+/- 

Economic 
Uncertainty 

Economic Policy 
Uncertainty 

EPU News-based index EPU Official Website + 

Control Variables      

Bank Size Log of Assets SIZE ln(Total assets) 
Bank Financial 

Statements 
+/- 

Capital Status Capital Adequacy Ratio CAR Capital/Risk-weighted assets Regulatory Reports - 

Profitability Return on Assets ROA Net income/Total assets 
Bank Annual 

Reports 
- 

Market Structure Herfindahl Index HHI ∑(Market share)² Calculated +/- 

Macro Environment GDP Growth Rate GDPG Annual GDP growth rate National Bureau of 
Statistics 

- 

2.3. Data and Sample Description  
This study utilizes a comprehensive panel dataset spanning from 2015 to 2023, encompassing 
180 commercial banks across China, including national commercial banks, joint-stock banks, 
and city commercial banks. The primary data sources include bank annual reports and 
quarterly regulatory filings obtained from the China Banking and Insurance Regulatory 
Commission (CBIRC), supplemented by fintech innovation metrics derived from bank annual 
report disclosures, digital transformation surveys, and regulatory technology adoption reports. 
Sample selection criteria require banks to have complete financial data for at least five 
consecutive years, minimum assets of 50 billion RMB, and active engagement in digital 
transformation initiatives as evidenced by annual report technology investment disclosures. 
The data processing methodology involves multiple stages of validation and construction, with 
missing values addressed through forward-fill interpolation and extreme outliers winsorized 
at the 1% and 99% percentiles to prevent estimation bias. 
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As shown in Table 2, the dataset provides comprehensive coverage of Chinese banking sector 
fintech adoption and risk-taking behavior, with high data completeness rates across most 
categories, ensuring robust empirical analysis capabilities for testing the proposed theoretical 
hypotheses. 
 

Table 2. Sample Description and Data Summary 

Data Category Time 
Period 

Sample Size Data 
Frequency 

Coverage Scope Data 
Completeness 

Bank Financial Data 2015-
2023 

180 banks Quarterly National + Regional 
banks 

96.8% 

Fintech Innovation 
Data 

2015-
2023 

31 provinces Annual Nationwide coverage 94.2% 

Regulatory Policy 
Data 

2015-
2023 

850+ policy 
documents Monthly 

Central + Local 
authorities 100% 

Macroeconomic Data 
2015-
2023 25 indicators Quarterly 

National Bureau of 
Statistics 100% 

Digital Investment 
Data 

2016-
2023 180 banks Annual IT expenditure 

disclosure 89.4% 

Risk Management 
Data 

2015-
2023 

180 banks Quarterly Regulatory reporting 97.1% 

3. Empirical Analysis and Results 

3.1. Descriptive Statistics and Preliminary Analysis 
Table 3. Descriptive Statistics 

Variable Obs Mean Std.Dev Min Max Q1 Q3 

Dependent Variables        

NPL Ratio (%) 1,620 1.64 0.87 0.15 4.89 1.02 2.13 

Provision Coverage Ratio (%) 1,620 186.4 64.2 85.3 398.7 142.8 218.6 

Operational Risk Loss Rate (%) 1,620 0.31 0.24 0.02 1.32 0.14 0.43 

Z-Score 1,620 13.27 5.18 3.45 31.82 9.74 16.35 

Independent Variables        

Fintech Innovation Index 1,620 0.348 0.182 0.034 0.823 0.198 0.476 

Mobile Payment Penetration (%) 1,620 64.7 21.8 18.4 94.6 47.2 81.3 

Online Credit Ratio (%) 1,620 26.8 17.4 3.2 68.9 12.7 38.9 

Digital Investment Intensity (%) 1,620 4.2 2.6 0.6 11.8 2.3 5.9 

Moderating Variables        

Regulatory Stringency Index 1,620 0.614 0.152 0.287 0.896 0.498 0.732 

Digital Maturity Level 1,620 0.267 0.134 0.058 0.678 0.167 0.354 

Economic Policy Uncertainty 1,620 138.9 82.4 52.3 365.8 78.6 187.2 

Control Variables        

Bank Size (ln Assets) 1,620 13.92 1.18 11.84 17.23 13.02 14.67 

Capital Adequacy Ratio (%) 1,620 13.45 1.89 9.86 18.74 12.18 14.58 

Return on Assets (%) 1,620 0.91 0.31 0.08 1.74 0.68 1.12 

Market Concentration (HHI) 1,620 0.086 0.021 0.052 0.134 0.071 0.098 
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The descriptive statistics reveal significant heterogeneity across 180 Chinese commercial 
banks, with fintech innovation index showing considerable dispersion (mean = 0.348, std.dev 
= 0.182). Credit risk measures show average NPL ratios at 1.64%, aligned with official industry 
rates. Correlation analysis reveals fintech innovation index demonstrates significant negative 
correlations with credit risk measures (-0.234 with NPL ratio, p<0.01), while regulatory 
stringency exhibits negative correlations with risk measures. As shown in Table 3, the sample 
demonstrates sufficient variation to enable robust econometric analysis. 

3.2. Main Effects of Fintech Innovation on Bank Risk-Taking  
The baseline regression results provide strong empirical support for the direct effect 
hypothesis (H1), demonstrating that fintech innovation significantly influences bank risk-
taking behavior. The core fintech innovation index exhibits a statistically significant negative 
coefficient (-0.127, p<0.01) against non-performing loan ratios, with a one-standard-deviation 
increase corresponding to approximately 0.23 percentage point reduction in NPL ratios. 
Different risk dimensions reveal heterogeneous effects: credit risk measures show consistent 
negative associations, while operational risk indicators present temporary positive coefficients 
(0.045, p<0.10) during implementation phases. Comprehensive risk measures such as Z-scores 
exhibit significant positive associations (0.234, p<0.01). Robustness checks confirm stability 
across alternative specifications. As shown in Table 4, fintech innovation demonstrates 
predominantly risk-reducing effects across credit and comprehensive risk measures, while 
operational risk shows temporary adjustment costs. 
 

Table 4. Main Regression Results 
Risk Dimension Fintech Innovation Coefficient Standard Error T-statistic P-value R-squared 

Credit Risk Measures      

NPL Ratio -0.127*** 0.041 -3.09 0.002 0.423 

Provision Coverage Ratio 0.089** 0.038 2.34 0.019 0.367 

Loan Loss Provisions -0.076** 0.032 -2.38 0.017 0.398 

Operational Risk Measures      

Operational Risk Loss Rate 0.045* 0.027 1.67 0.095 0.287 

Compliance Cost Ratio -0.034 0.029 -1.17 0.242 0.234 

Comprehensive Risk Measures      

Z-Score 0.234*** 0.068 3.44 0.001 0.456 

Value at Risk -0.112** 0.045 -2.49 0.013 0.378 

Market Risk Measures      

Systematic Risk (Beta) 0.058* 0.033 1.76 0.079 0.298 

Interest Rate Risk -0.067** 0.031 -2.16 0.031 0.345 

Notes: All regressions include bank fixed effects, time fixed effects, and control variables. 
Standard errors are clustered at the bank level. ***, **, * denote significance at the 1%, 5%, and 
10% levels respectively. Sample period: 2015-2023, N=1,620 observations. 

3.3. Moderating Effects Analysis  
The interaction effects between fintech innovation and regulatory stringency reveal significant 
moderating influences on bank risk-taking behavior, providing strong empirical support for 
hypothesis H2a. Results indicate that regulatory environment substantially alters the fintech-
risk relationship, with the interaction coefficient (Fintech × Regulatory Stringency) showing 
statistically significant negative effects on credit risk measures (β = -0.164, p<0.01) and 
operational risk indicators (β = -0.127, p<0.05). Banks operating under high regulatory 
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stringency environments experience predominantly risk-reducing effects from fintech 
innovation, with NPL ratios decreasing by 0.31 percentage points for each unit increase in 
fintech adoption, while banks in relatively lenient regulatory periods show mixed effects. 
The digital maturity level of banks significantly moderates the fintech-risk relationship, 
confirming hypothesis H2b. Banks with high digital maturity demonstrate enhanced risk 
management capabilities when adopting additional fintech innovations (β = -0.089, p<0.05), 
while banks in early digitalization phases experience temporary risk increases (β = 0.067, 
p<0.10) during initial implementation periods, reflecting learning curve effects and 
organizational adjustment costs. 
Economic uncertainty conditions fundamentally alter the fintech-risk nexus, supporting 
hypothesis H2c. During high uncertainty periods, the interaction coefficient (Fintech × 
Economic Uncertainty) becomes significantly positive (β = 0.098, p<0.05), suggesting that 
economic instability amplifies rather than mitigates risk effects of fintech adoption. As shown 
in Figure 2a, regulatory moderation maintains consistent effectiveness across conditions, while 
Figure 2b reveals that digital maturity effects remain stable regardless of economic cycles. In 
contrast, as illustrated in Figure 2c, economic uncertainty creates the most pronounced 
conditional effects, with stable periods exhibiting steep negative slopes indicating strong risk-
mitigating effects, while crisis periods demonstrate flattened trajectories with substantially 
reduced fintech effectiveness.  
 

 
Figure 2. Moderating Effects of Contextual Factors on Fintech-Bank Risk Relationship 

 
As presented in Table 5, the quantitative evidence confirms that risk-mitigating benefits decline 
by approximately 45% during high uncertainty periods compared to stable phases, indicating 
that external macroeconomic volatility can overwhelm internal technological risk management 
improvements. 
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Table 5. Moderating Effects Results 

Moderating Variable 
Interaction 
Coefficient 

Standard 
Error 

T-
statistic 

P-
value Economic Significance 

Regulatory Environment 
Moderation      

Fintech × Regulatory Stringency -0.164*** 0.052 -3.15 0.002 Strong risk reduction 

High Regulatory Period -0.089** 0.038 -2.34 0.019 Enhanced stability 

Low Regulatory Period 0.045* 0.027 1.67 0.095 Modest risk increase 

Digital Transformation 
Moderation      

Fintech × Digital Maturity -0.112*** 0.041 -2.73 0.006 
Complementarity 

effects 

High Digital Maturity Banks -0.089** 0.035 -2.54 0.011 Risk mitigation 

Low Digital Maturity Banks 0.067* 0.039 1.72 0.085 Implementation costs 

Economic Uncertainty 
Moderation 

     

Fintech × Economic Uncertainty 0.098** 0.044 2.23 0.026 Crisis amplification 

High Uncertainty Periods 0.076** 0.033 2.30 0.021 Reduced effectiveness 

Stable Economic Periods -0.134*** 0.048 -2.79 0.005 Strong risk reduction 

Notes: All interaction effects are estimated using fixed-effects panel regression with clustered 
standard errors. ***, **, * denote significance at the 1%, 5%, and 10% levels respectively.  

4. Discussion 

The empirical results fundamentally redefine the fintech-banking risk paradigm through 
unprecedented conditional effect magnitudes that challenge existing empirical consensus. The 
finding that fintech innovation reduces NPL ratios by 0.127 percentage points substantially 
exceeds the 0.08 percentage point reduction documented in prior Chinese banking studies [9], 
while the 45% effectiveness decline during economic uncertainty periods represents a 
previously unquantified vulnerability absent from existing literature [7, 12]. The temporary 
operational risk increases (coefficient = 0.045) directly contradict comprehensive digital 
transformation studies that report uniformly negative risk coefficients across all categories [3], 
revealing fundamental measurement gaps in prior research that failed to capture 
implementation-phase adjustment costs. The regulatory moderation effects (β = -0.164) 
demonstrate risk-constraining capabilities nearly double those reported in earlier regulatory-
fintech interaction studies [6], suggesting that our comprehensive moderating framework 
captures previously overlooked institutional mechanisms. These quantitative divergences from 
established findings indicate that contextual complexity has been systematically 
underestimated in fintech-risk literature, with most prior studies capturing only partial effect 
magnitudes due to insufficient attention to conditional relationships. 
The theoretical implications transcend conventional risk management paradigms by 
establishing fintech effectiveness as inherently contingent rather than deterministic. The digital 
maturity complementarity effects reveal absorptive capacity mechanisms operating at 
magnitudes that fundamentally alter traditional technology adoption theories, where advanced 
adopters achieve risk reduction benefits (β = -0.089) while early-stage implementers 
experience measurable risk penalties (β = 0.067). The two-dimensional model of outcome 
displayed conforms with the traditional linearity-based adoption models common in fintech 
literature and outlines conditional effectiveness being the main characteristic of technology-led 
change in the financial services industry. The analysis reveals that fintech represents a 
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fundamentally different risk management methodology that requires upgraded institutional 
arrangements, not technological replacement per se, hence fundamentally redefining the 
theory-based understanding of technology-FIN relationship beyond existing empirical 
parameters. 

5. Conclusion 

The findings from this study show that financial technology innovations change banks' risk-
taking behaviors fundamentally in complex, context-specific ways that contradict common 
assumptions about technology-risk interactions in financial services. A study of 180 Chinese 
commercial banks between 2015 and 2023 demonstrates that while fintech adoption tends to 
reduce credit risk exposure generally, its effect is extremely inconsistent based on levels of 
regulatory strictness, institutional digital sophistication levels, and prevailing macroeconomic 
doubts. Customized regulatory regimes thus serve as stabilizing and dampening forces below 
and above the highest maturity levels in which conditional relationships allow more mature 
adopters to fully harness the benefits from innovations. In contrast, economic uncertainty 
inherently upends the functional effectiveness of fintech since crisis conditions not only 
diminish the benefits from risk reduction but potentially eliminate the positive technological 
effects. These conditional relationships thus reconcile prior contradictory empirical results, 
advance our theoretical comprehension beyond simplistic direct effect models, and 
conceptualize more nuanced interaction frameworks. In conclusion, our findings demonstrate 
that successful fintech integration requires comprehensive strategies that encompass 
regulatory authority and regulatory readiness and macro stability and not merely technological 
deployment strategies. This further underscores adaptive regulatory regimes that recognize 
the conditional relationships between fintech and risk and encourage responsible channels of 
opportunity. 
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