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Abstract: Bangladesh boasts one of the world's biggest and most developed 

microfinance markets, with institutions providing services to more than 30 

million customers. However, credit risk remains a persistent challenge due to 

informal data, manual risk assessments, and limited predictive tools. The effect 

of AI-Driven FinTech solutions on credit risk management in a subset of 

Bangladeshi microfinance institutions (MFIs) is examined in this study. The 

study investigates whether AI-based technologies increase portfolio 

sustainability, lower default rates, and improve borrower evaluation. Survey 

data from three MFIs (ASA, BRAC, and Grameen Bank) were taken during 

2024-2025 from retail borrowers. Regression analysis, paired t-tests, and 

descriptive statistics were used to assess how AI deployment affected credit risk 

indicators. The results emphasize the necessity for MFIs to make investments 

in AI-powered technology. By adding concrete data from an emerging 

economy, this study enhances the body of knowledge on FinTech adoption and 

shows how AI is revolutionizing microfinance credit risk management. 

Keywords: AI-based technology, FinTech, Credit Risk Management, 

Microfinance Institutions. 
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Introduction  

 

The rapid development of FinTech, especially AI-powered solutions, presents a revolutionary 

chance to improve credit risk management in MFIs. AI-driven FinTech solutions can evaluate 

vast amounts of structured and unstructured data, such as borrowers' digital footprints, mobile 

transaction histories, and behavioral patterns, to determine creditworthiness. MFIs can lower 

the risk of loan default, forecast repayment patterns, and eliminate information asymmetry by 

implementing AI-powered credit scoring algorithms. In Bangladesh, microfinance institutions 

offer vital lending services to low-income households and small entrepreneurs marginalized by 

the conventional financial system. 

 

Literature Review 

 
Historically, the microfinance business depended on human evaluations and limited borrower 

information for credit risk management, which often resulted in inefficiencies and greater 

default rates [1]. This is especially true in developing economies, where access to official credit 

records is limited. As a result, MFIs face enormous risks throughout loan disbursement and 

recovery processes. 

 

AI-driven FinTech solutions have altered risk assessment procedures by combining large-scale 

data analytics and prediction algorithms [2]. Machine learning models enable institutions to 

evaluate borrower profiles based on alternative data sources such as mobile transactions, utility 

payments, and behavioral indicators, minimizing information asymmetry and enhancing 

decision-making accuracy [3]. 

 

Several studies have found that AI-enabled credit risk models improve loan portfolio quality 

by reducing default rates and offering early warning systems for possible problems [4]. These 

systems enable MFIs to implement proactive risk mitigation methods while increasing lending 

access to underserved groups [5]. As a result, digital solutions not only increase institutional 

sustainability, but also advance financial inclusion goals. 

 

In emerging economies, digital platforms have been found to overcome structural issues in 

microfinance, such as high operational costs and restricted scalability [6]. By automating credit 

scoring and monitoring, AI decreases reliance on manual processes, boosts productivity, and 

enables MFIs to reach a larger audience at a lower cost [7]. 

 

Despite these advantages, problems exist in the deployment of AI technologies. Data privacy 

problems, a lack of competent human resources, and infrastructure constraints may all impede 

effective adoption [8]. Nonetheless, a growing body of literature suggests that AI-driven 

FinTech technologies have tremendous potential to improve credit risk management and 

support long-term microfinance operations [9, 10]. 

Conceptual Framework  

Fig-1: 
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Research Gap 

Although there is growing literature on FinTech adoption in developing economies, empirical 

evidence on the effectiveness of AI-driven FinTech solutions in MFIs particularly in 

Bangladesh remains scarce. Most studies focus on mobile banking and payment systems rather 

than AI-based credit risk management. This gap underscores the importance of empirical 

research to evaluate the impact of AI adoption on default rates, borrower behavior, and 

operational efficiency in Bangladeshi MFIs. 

 

Objectives 

 
The main purpose of this study is to examine the impact of AI-driven FinTech solutions on 

credit risk management in MFIs in Bangladesh. Specifically, the study seeks to: 

 

 Compare loan performance indicators before and after the adoption of AI 

solutions. 

 Examine whether AI adoption contributes to reducing operational 

inefficiencies and credit risk exposure in MFIs. 

 Provide policy recommendations for enhancing the financial sustainability of 

MFIs through AI-driven credit risk management. 

 

Hypothesis 

Based on the objectives and literature, the following hypotheses are proposed: 

 

H1: AI-driven FinTech solutions significantly improve the accuracy of credit risk assessment 

in MFIs. 
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H2: Loan default rates in MFIs are significantly lower after the adoption of AI-driven FinTech 

solutions compared to pre-adoption periods. 

H3: Borrower repayment behavior improves positively with the use of AI-based credit scoring 

models. 

H4: AI-driven FinTech adoption reduces operational inefficiencies in credit risk management 

of MFIs. 

H5: There is a significant relationship between AI adoption and the overall financial 

sustainability of MFIs in Bangladesh. 

 

Methodology 

 
Research Design 

This study adopts a quantitative research design to examine the effects of AI-driven FinTech 

solutions on credit risk management in MFIs in Bangladesh. The quantitative approach is 

chosen because it allows for objective measurement of the impact of AI adoption by comparing 

loan performance indicators before and after the implementation of AI-driven solutions. 

 

Data Collection 

The study is based on primary loan performance data collected from three leading MFIs in 

Bangladesh: ASA, BRAC, and Grameen Bank. A total of 150 loan accounts were selected as 

the sample. Data were collected for two periods: pre-implementation and post-implementation 

of AI-driven FinTech solutions. This comparative design enables the evaluation of changes in 

credit risk management effectiveness. 

 

Variables 

Dependent Variables: Loan default rate, Repayment timeliness 

Independent Variables: AI adoption (pre- and post-implementation), Borrower profile (age, 

gender, education), Loan size, Income level 

 

Methods 

The study applied statistical techniques including regression analysis, paired sample t-tests for 

pre-post comparisons, and logistic regression for modeling loan default probability. These 

methods are selected to determine whether the observed differences in repayment behavior and 

loan performance are statistically significant. The analysis is conducted using statistical 

software SPSS and R. 

 

Ethical Considerations 

The study ensures confidentiality of borrower information and complies with the ethical 

standards of data collection and usage. Data provided by MFIs are anonymized to protect 

borrower identities. 

 

Results 

 
The performance metrics of three MFIs in Bangladesh are contrasted in the descriptive statistics 

table before and after the implementation of AI-powered FinTech solutions. A notable decrease 
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in borrower defaults was demonstrated by the first indication, the loan default rate, which 

dropped from 18% before AI to 9% after AI. This implies that credit risk monitoring and 

evaluation were enhanced by AI techniques. Repayment timeliness, the second metric, 

increased from 68% prior to AI use to 90% following deployment. This development suggests 

that improved AI-powered tracking tools and reminders helped borrowers better fulfill 

repayment deadlines. 

 

Table-1: Descriptive Statistics 

Performance Indicators Pre-AI FinTech 

(Mean) 

Post-AI 

FinTech 

(Mean) 

Loan Default Rate 18% 9% 

Repayment Timeliness 68% 90% 

Average Loan Processing Time 5.2 3.6 

Operational Cost per Loan 50 42 

Portfolio Quality 82% 87% 

 

As loan approval procedures became more efficient, the average loan processing time decreased 

from 5.2 days to 3.6 days. Since quicker loan disbursement increases customer satisfaction, this 

decrease is significant for both MFIs and clients. Following the use of AI, the operational cost 

per loan also dropped from 50 units to 42 units. This cost decrease demonstrates resource 

optimization and efficiency improvements. After FinTech implementation, portfolio quality 

rose from 82% to 87%. Stronger asset quality and lower risk exposure are demonstrated by this 

improvement. 

 

The sum of the indicators demonstrates that FinTech powered by AI has improved operational 

effectiveness and financial performance. MFIs' financial sustainability is strengthened by the 

drop in defaults. Stronger borrower discipline is also indicated by better payback timeliness. 

MFIs are better able to increase outreach when processing times are shorter. Even at tiny 

margins, profitability is increased by lower operating costs. Improved monitoring and risk 

management are reflected in higher-quality portfolios. All of these results point to the beneficial 

effects of AI technology on credit risk management. The comparison supports the study's claim 

that AI enhances risk management and financial inclusion. All things considered, the table 

offers compelling empirical evidence of the efficacy of AI-powered FinTech solutions in 

Bangladeshi microfinance institutions. 

 

Table-2: Result of Paired-t Test 

Indicator t-value p-value Hypothesis Support 

Loan Default Rate 

(%) 

-12.45 <0.001 Supported (AI reduces default rate) 

Repayment 

Timeliness (%) 

15.32 <0.001 Supported (AI improves repayment 

timeliness) 

Loan Processing 

Time (days) 

-9.84 <0.001 Supported (AI reduces processing time) 
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Operational Cost 

per Loan 

-7.65 <0.001 Supported (AI reduces operational cost) 

Portfolio Quality 

(%) 

6.42 <0.001 Supported (AI improves portfolio quality) 

 

The findings of the paired t-test show statistically significant variations between the five 

performance metrics before and after AI-driven FinTech solutions were implemented in MFIs. 

Hypothesis H1 was supported by a significant drop in loan default rates (t = -12.45, p < 0.001). 

Hypothesis H2 was confirmed when repayment timeliness significantly improved (t = 15.32, p 

< 0.001). Hypothesis H3 was supported by the significant reduction in loan processing time (t 

= -9.84, p < 0.001). Hypothesis H4 was confirmed by the considerable drop in operational cost 

per loan (t = -7.65, p < 0.001). Lastly, the quality of the portfolio improved (t = 6.42, p < 0.001), 

supporting Hypothesis H5. All of these findings support the notion that credit risk management 

in Bangladeshi MFIs is positively and statistically significantly impacted by AI-driven FinTech 

solutions. 

 

Table-3: Result of Regression Analysis 

Dependent 

Variables 

β 

(AI 

Impl

eme

ntati

on) 

Std. 

Err

or 

t-

va

lu

e 

p-

valu

e 

R

² 

Adj. 

R² 

Interpretation 

Loan Default 

Rate (%) 

-

0.09

2 

0.01

5 

-

6.

13 

<0.0

01 

0

.

4

2 

0.40 AI significantly reduces 

loan default rate 

Repayment 

Timeliness (%) 

+0.2

15 

0.02

8 

7.

68 

<0.0

01 

0

.

4

7 

0.45 AI significantly improves 

repayment timeliness 

Loan Processing 

Time (days) 

-1.62 0.34 -

4.

76 

<0.0

01 

0

.

3

9 

0.37 AI reduces loan processing 

time 

Operational 

Cost per Loan 

-

0.08

7 

0.02

2 

-

3.

95 

<0.0

01 

0

.

3

5 

0.33 AI decreases operational 

costs 

Portfolio 

Quality (%) 

+0.0

51 

0.01

4 

3.

64 

<0.0

01 

0

.

3

1 

0.29 AI improves portfolio 

quality 

 

The findings of the regression show that FinTech solutions powered by AI significantly affect 
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credit risk management metrics. Loan processing times are shortened, operational expenses are 

decreased, portfolio quality is improved, loan default rates are decreased, and repayment 

timeliness improves. Strong statistical significance is indicated by all p-values being less than 

0.001. While Adjusted R2 values (0.29–0.45) validate the robustness of these findings even 

after controlling for possible sample size effects, R2 values between 0.31 and 0.47 indicate that 

AI implementation explains a moderate amount of the diversity in outcomes. These results 

provide compelling evidence in favor of the research hypotheses and indicate that the 

implementation of AI in MFIs can enhance risk management and financial sustainability. 

 

The results of this study offer strong proof that credit risk management in Bangladeshi 

microfinance institutions (MFIs) is greatly enhanced by the use of AI-driven FinTech solutions. 

Descriptive statistics show that loan processing efficiency, portfolio quality, and payback 

timeliness all clearly improved once AI was used. These findings support the study's primary 

goal, which was to determine whether AI technologies improve repayment practices and lower 

default rates. 

 

The improvements are statistically significant for all three MFIs (ASA, BRAC, and Grameen), 

according to the results of the paired t-test. The idea that adopting AI increases borrowers' 

ability to repay debt was supported by the significant improvement in repayment schedules and 

the decrease in default rates. This is in line with other research that emphasizes AI's predictive 

powers for borrower screening and repayment behavior tracking (Chen et al., 2021). MFIs can 

now issue loans more responsibly and reduce the risk of defaults by automating credit 

evaluation and minimizing human bias. 

 

These findings are further supported by the regression analysis, which shows that the adoption 

of AI is a reliable indicator of improved credit risk outcomes. AI lowers inefficiencies and 

financial losses for MFIs, according to the large and negative coefficients for loan default rates 

and operating expenses. The positive correlations for portfolio quality and payback timeliness 

further demonstrate AI's contribution to enhancing institutional sustainability and financial 

performance. A moderate but significant portion of the gains in credit risk indicators can be 

explained by AI, according to the Adjusted R2 values, which range from 0.29 to 0.45. 

 

Discussions 

 
For practitioners and policymakers, these findings have significant ramifications. To improve 

financial resilience, MFIs should first make investments in digital loan monitoring systems, 

fraud detection software, and AI-driven credit rating. Second, by creating standards for the 

moral application of AI in lending procedures, regulators can encourage the adoption of new 

technologies. Lastly, these findings add to the increasing amount of data showing that 

integrating cutting-edge technologies into microfinance operations might lead to more 

sustainable financial inclusion. 

 

All things considered, the conversation supports the finding that FinTech products powered by 

AI may significantly improve credit risk management in MFIs. AI aids institutions and society 

by decreasing default rates, improving portfolio quality, and reaching underprivileged groups. 
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However, responsible and sustainable implementation of these technologies will require careful 

planning, regulatory monitoring, and continuous innovation. 

 

Conclusion 

 
The purpose of this study was to look into how credit risk management in a few Bangladeshi 

microfinance institutions (MFIs) is affected by AI-driven FinTech solutions. According to the 

report, MFIs' capacity to recognize, track, and reduce credit a risk is greatly enhanced by the 

incorporation of AI-based FinTech solutions. In particular, the results show that AI-powered 

credit scoring models improve borrower assessment accuracy, lower default rates, and support 

more stable portfolio quality. 

 

The findings have significant theoretical and practical ramifications. By offering actual data 

from an emerging economy, where the impact of digital innovations is frequently more 

noticeable because of restricted access to traditional financial services, this study theoretically 

adds to the body of work already available on the adoption of financial technology. Practically, 

the findings underline that MFIs can achieve higher efficiency, transparency, and financial 

sustainability by leveraging AI technologies in their credit risk management frameworks. 

 

In conclusion, MFIs in Bangladesh have a revolutionary opportunity with the incorporation of 

AI-driven FinTech solutions. These technologies can support the goal of financial inclusion 

and guarantee institutional sustainability by efficiently controlling credit risks. The results 

present a compelling case for investment in and support of AI-enabled financial innovations 

that promote stability, inclusivity, and sustainable economic growth among policymakers, 

practitioners, and development partners. 
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