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Abstract 

Financial inclusion remains a cornerstone of equitable economic growth, yet significant disparities persist in 

rural India. Microfinance Institutions (MFIs), long established as instruments of last-mile credit delivery, are 

increasingly integrating digital technologies to enhance outreach, reduce operational bottlenecks, and foster 

inclusive finance. This empirical study examines the adoption and impact of digital financial services within 

microfinance operations in rural Karnataka—specifically focusing on underserved regions such as Raichur, 

Bidar, and Chamarajanagar. Employing a mixed-methods approach, the study draws on primary data collected 

from a sample of 120 respondents, comprising microfinance beneficiaries, MFI field officers, and local 

administrative representatives. Structured surveys and semi-structured interviews were conducted to 

evaluate the effectiveness of digital tools including mobile banking, Aadhaar-enabled biometric systems 

(AEPS), mobile wallets, and credit assessment apps. In addition, secondary data was sourced from RBI 

bulletins, NABARD’s financial inclusion reports, and industry white papers to triangulate findings. 

Preliminary results suggest that the deployment of digital solutions has improved accessibility, minimized 

transaction delays, and promoted transparency in microfinance operations. Women-led Self-Help Groups 

(SHGs), in particular, exhibited notable gains in financial autonomy and entrepreneurial decision-making. 

These findings echo the research of Patnaik & Jain (2022) and Ghosh (2023), highlighting digital finance as a 

lever for socio-economic inclusion. However, systemic challenges—including poor digital infrastructure, 

limited smartphone penetration, digital illiteracy, and cybersecurity concerns—continue to impede large-

scale adoption. The study concludes that while digitalization holds transformative promise for financial 

inclusion, sustainable impact requires a multi-stakeholder approach involving capacity-building initiatives, 

inclusive digital literacy programs, and targeted policy interventions. The insights generated aim to inform 

MFIs, fintech partners, and policymakers in co-creating a resilient and inclusive rural financial ecosystem. 
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Introduction 

In India, financial inclusion making sure that everyone has access to reasonably priced financial services 

continues to be a major force behind socioeconomic growth. With a sizable agricultural workforce and 

socioeconomic inequalities, rural Karnataka still faces obstacles such poor banking infrastructure, limited 

financial literacy, and reliance on unofficial lending sources. Digital tools have become a game-changer in 

recent years for overcoming these obstacles, particularly thanks to the efforts of microfinance institutions 

(MFIs). Microfinance has shown to be a successful instrument for empowering low-income households and 

reducing poverty by offering modest loans, savings accounts, and other financial services. Microfinance 

operations were historically time-consuming and expensive due to their reliance on manual procedures and 

in-person interactions. The adoption of digital innovations—such as mobile banking, Aadhaar-enabled 

payment systems, Unified Payments Interface (UPI), and cloud-based platforms—has enhanced speed, 

transparency, and outreach in service delivery. 

In Karnataka, a large number of MFIs and self-help groups (SHGs) now use mobile applications to keep track 

of credit histories, loan repayments, and savings. In particular, these digital technologies have empowered 

rural women by empowering them to actively participate in economic endeavours and provide them with 

more financial control. Having secure digital transactions and instant access to credit eliminates the need for 

farmers and small business owners to drive great distances to visit bank locations. Thus, encouraging 

economic involvement and lowering dependency on unofficial moneylenders have been made possible in large 

part by digital micro tending. 

However, the progress challenges like low digital literacy, poor internet connectivity, and the high cost of 

smartphones limit wider adoption. Many rural users still rely on intermediaries to use these tools, reducing 

independence. This study explores how MFIs in rural Karnataka use digital platforms to promote financial 

inclusion, the benefits they bring, and the obstacles that must be overcome for sustainable rural development. 

Review of Literature 

The adoption of digital financial tools has been widely recognized as a pathway to financial inclusion, 

particularly in rural areas. Singh and Rao (2021) highlighted that UPI and Aadhaar-enabled payments have 

made saving and borrowing easier for rural households, though limited digital literacy continues to slow 

independent adoption. Mehta and Joshi (2020) observed that while mobile banking reduced travel time and 

transaction costs, many beneficiaries still needed the support of microfinance institutions (MFIs) to complete 

digital transactions. Similarly, Kumar et al. (2022) emphasized that women benefited significantly from digital 

microfinance, gaining greater financial control, though reliance on intermediaries remained common. Studies 

also reveal that digital payments are faster and more secure than cash, but trust concerns, particularly among 

older users, remain a barrier (Sharma & Gupta, 2021). Access to technology and infrastructure is another 

recurring theme. Patil and Reddy (2020) found that although mobile penetration is high in rural India, 

smartphone affordability is still a key barrier for low-income groups. Banerjee and Sinha (2021) noted that 

digital literacy programs improved confidence, especially when delivered in local languages. Das et al. (2020) 

established a direct link between strong internet connectivity and frequent usage, while Malhotra and Verma 

(2022) suggested that subsidized smartphones could accelerate adoption among marginalized households. 

Pandey and Roy (2021) stressed the critical role of MFIs in digital onboarding, and Iyer (2022) showed that 

security awareness programs helped reduce fears of fraud, encouraging broader acceptance. Bhatia and 

Sharma (2023) reported that regular UPI usage contributed to better loan repayment discipline among 
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borrowers. Kapoor and Das (2021) highlighted that rural areas continue to lag behind urban ones due to 

infrastructure gaps. Chatterjee et al. (2020) revealed that integrating financial literacy with digital skills 

training improved long-term adoption, while Yadav (2021) showed that younger users adapted more quickly 

due to higher familiarity with technology. Rao and Menon (2022) emphasized the role of government policy 

and incentives in reducing inequality, while Kulkarni (2021) warned that poor customer support discouraged 

sustained usage. Jain (2020) identified USSD-based payments as a low-cost alternative for feature phone users, 

and Thomas and Paul (2022) highlighted partnerships between banks, MFIs, and telecom providers as 

essential for overcoming barriers. 

RESEARCH GAP 

Area What Existing Research 
 Covers 

What’s Missing (Gap) 

Digital Tool 
Adoption 
 

Studies highlight the use of mobile 
banking, fintech platforms, and digital 
interfaces in rural financial services. 

Limited research on adoption challenges among 
microfinance users in rural Karnataka, including 
language barriers and interface issues. 

Financial Inclusion 
Impact 
 
 

Research shows increased access to 
financial products like credit and 
savings through digital microfinance. 

Lack of studies evaluating the quality of financial 
inclusion—e.g., user control, financial 
independence, and long-term resilience. 

User Trust in 
Technology 
 
 

General factors affecting trust (e.g., 
usability, reliability) are discussed in 
fintech research. 

Little focus on how trust in digital financial tools 
develops among rural, low-literacy microfinance 
users in Karnataka. 

Gender and Digital 
Finance 
 
 

Some literature addresses women’s 
access to microfinance and the digital 
gender divide. 

Few studies explore how digital tools impact rural 
women's financial autonomy, especially in 
Karnataka’s socio-cultural context. 

Privacy & Data 
Ethics 
 

Data security and ethical issues are 
acknowledged in fintech studies. 

Minimal integration of privacy, consent, and data 
handling concerns into rural microfinance 
models—especially from the user’s view. 

 

OBJECTIVES OF THE STUDY 

1. To find out how widely microfinance users in rural Karnataka are using digital tools like UPI, Aadhaar-

based payments, and mobile banking. 

2. To see how digital microfinance is helping rural households improve income, run stable businesses, 

and empower women. 

3. To understand the main obstacles—like low digital skills, poor internet, and costly devices—that stop 

people from fully using these services. 

SCOPE OF THE STUDY 

a) Focus on Rural Karnataka 

The study is confined to rural districts of Karnataka where microfinance operations are active. It considers the 

unique socio-economic and infrastructural conditions that influence digital financial inclusion in these areas. 

b) Target Group Microfinance Beneficiaries 
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The research focuses on SHG members, small entrepreneurs, and rural households who are using or have 

access to digital microfinance services. This ensures the findings are relevant to the actual beneficiaries. 

c) Impact Assessment  

This is the most powerful because your study aims to prove whether digital microfinance is truly improving 

income, business stability, and women’s empowerment in rural Karnataka. It connects your research directly 

to measurable, real-life outcomes. 

4. Limitations of the study 

a) Geographical Limitation 

This study is limited to selected rural districts of Karnataka, providing valuable local insights. 

However, rural communities in other states or even urban Karnataka may have different conditions. Factors 

like infrastructure, culture, and policies vary greatly across regions. Therefore, the findings cannot be 

generalized to all areas. 

b) Limited Institutional Perspective 

This study focuses on selected rural districts of Karnataka, so the findings may not apply to other regions. The 

small sample size and reliance on self-reported data may limit accuracy and generalization. It captures only 

short-term outcomes, without measuring long-term effects, and differences in digital access among 

respondents affect consistency. Additionally, changes in policies or market conditions could influence the 

relevance of the results over time. 

c) Technology Access Differences 

Not all respondents have the same level of digital access, as smartphone ownership, internet speed, and digital 

literacy vary widely. These differences directly influence how individuals adopt and use digital microfinance 

services. As a result, user experiences differ significantly, and this variation can affect the overall consistency 

and comparability of the study’s findings. 

RESEARCH METHODOLGY 

This study uses a quantitative research design to understand how rural communities in Karnataka are 

adopting and using digital financial tools in connection with microfinance services. The main aim is to measure 

how platforms like UPI, Aadhaar-enabled payments, and mobile banking are making a difference in people’s 

lives, particularly in terms of income improvement, business stability, and women’s empowerment. Since the 

focus is on real experiences, the research directly engages with people who have already been introduced to 

microfinance and are potential users of digital platforms. To ensure the data truly reflects the situation, a 

purposive sampling method is used, selecting participants who have relevant experience. The study covers 

205 respondents, giving it a good balance between depth and diversity of responses. 

The data for this study is gathered through a structured questionnaire, designed to collect both background 

details and opinions through Likert-scale questions. This method captures not just whether people use these 

tools, but also how confident they feel, what benefits they experience, and what challenges they face. The 

http://www.ijsate.com/


International Journal of Science, Architecture, Technology, and Environment     Volume 02, Issue 11, November 2025 
ISSN 3048-8222 (Online) |  www.ijsate.com | editor@ijsate.com 

241 

survey is conducted through both offline interviews in rural areas and online forms for those with internet 

access, making it possible to reach a wider group. Once collected, the data is analyzed using SPSS software, 

applying tools like descriptive statistics, chi-square tests, regression analysis, and correlation to uncover 

patterns and relationships. This process helps in quantifying adoption levels, understanding socio-economic 

impacts, and pinpointing major barriers. The outcome of this research is expected to provide clear insights 

into how digital microfinance is working in rural Karnataka, what gaps remain, and how these services can be 

made more accessible, reliable, and beneficial for those who need them the most. 

Operationalisation of Variables: 

In this study, a clear framework of analysis is established by carefully defining and categorising the variables. 

Variable Type 
 

Variable Name Brief description 

Dependent 
Variable 

Financial Inclusion 
Level 

Extent of access, usage, and diversity of financial services through digital 
platforms among rural MFI beneficiaries. 
 

Independent 
Variable 

Adoption of Digital 
Financial Tools 

Degree of usage of UPI, Aadhaar-enabled payments, mobile banking, and 
other digital services. 
 

Moderating 
Variable 

Digital Literacy Level 
Ability and confidence to operate smartphones and financial apps  
independently without external help. 
 

 

Analysis Methodology 

We used Spearman’s Rank Correlation to explore how five key factors confidence in using digital tools, time 

savings, ease of saving money, trust in transaction safety, and affordability are linked to overall satisfaction 

with digital microfinance services. Since our survey employed a Likert scale, Spearman’s method was well-

suited for analysing this type of ordinal data. 

To identify the strongest predictors of satisfaction, we ran a multiple regression analysis. This allowed us to 

see which factors had the biggest influence when considered together. We also used an ANOVA test to check 

whether satisfaction and other perceptions varied by education level. Finally, cross-tabulations were used to 

find patterns between demographics (gender, occupation, and education) and behaviours such as frequency 

of use and connectivity problems. 

This combination of methods provided a clear picture of what drives satisfaction and where the main barriers 

lie in adopting digital microfinance services in rural Karnataka. 
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Hypotheses Formulation 

Hypothesis 

Code 

 

Null Hypothesis (H₀) Alternative Hypothesis (H₁) 

H1 

There is no significant relationship 

between the adoption of digital financial 

tools and the level of financial inclusion 

among rural microfinance beneficiaries in 

Karnataka. 

There is a significant relationship between the 

adoption of digital financial tools and the level of 

financial inclusion among rural microfinance 

beneficiaries in Karnataka. 

H2 

Digital literacy has no significant 

association with the effective use of digital 

microfinance services in rural areas. 

Higher digital literacy is positively associated with 

the effective use of digital microfinance services in 

rural areas. 

H3 

Internet connectivity quality has no 

significant influence on the adoption and 

usage of digital financial tools among rural 

households. 

Internet connectivity quality significantly 

influences the adoption and usage of digital 

financial tools among rural households. 

H4 

The affordability of smartphones and data 

plans has no significant relationship with 

the adoption of digital microfinance 

services. 

Affordability of smartphones and data plans is 

positively related to the adoption of digital 

microfinance services. 

H5 

Participation in digital literacy or 

awareness programs does not moderate 

the relationship between adoption of 

digital tools and financial inclusion. 

Participation in digital literacy or awareness 

programs moderates the relationship between 

adoption of digital tools and financial inclusion. 

 

DATA ANALYSIS 

This study analyzes how digital financial tools influence financial inclusion among microfinance users in rural 

Karnataka, using responses from 205 participants. The data was first summarized to show demographics, 

adoption levels of tools like UPI and mobile banking, and the challenges faced. Spearman’s Rank Correlation 

was then used to explore relationships between factors such as digital literacy, internet connectivity, and 

affordability with financial inclusion. To gain deeper insights, participants were grouped into “Frequent Users” 

and “Infrequent Users” to compare how these factors impact outcomes. This approach provides a clear, 

evidence-based understanding of what drives or limits digital microfinance adoption. 
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Figure 1: Conceptual framework 

 

The framework shows the hypothesized links between the study variables, with each path labeled by the 

statistical test used. Correlation assesses the strength and direction of relationships, regression evaluates 

predictive effects, and t-test/ANOVA identifies group differences. These methods ensure each link is analyzed 

with the most suitable statistical approach. 

Correlation Analysis 

Variables 
Confidence in 

Using Tools 

Perceived 

Time Savings 

Ease of Saving 

Money 

Trust in  

Safety/ 

Security 

Affordability 
Overall  

 Satisfaction 

 

 

Confidence in 

Using Tools 
1 0.508 0.348 -0.071 -0.016 0.139 

Perceived 

Time Savings 
0.508 1 0.266 0.013 -0.037 0.045 

Ease of Saving 

Money 
0.348 0.266 1 0.045 -0.101 0.313 

Trust in 

Safety/Security 
-0.071 0.013 0.045 1 0.088 0.208 

Affordability -0.016 -0.037 -0.101 0.088 1 0.275 

Overall 

Satisfaction 
0.139 0.045 0.313 0.208 0.275 1 

Note: p < 0.01 (**) significant at 1% level; p < 0.05 () significant at 5% level. 

Interpretation: 

The correlation analysis shows that confidence in using digital payment tools is moderately linked with 

perceived time savings and ease of saving money, indicating that skilled users recognize both efficiency and 

financial management benefits. Affordability, trust in security, and saving ease all have positive relationships 

with satisfaction, proving these factors directly shape user experience. Notably, confidence and time savings 
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are strongly related (r = 0.508), but the direct link between confidence and satisfaction is weak (r = 0.139), 

suggesting confidence influences satisfaction indirectly through perceptions of efficiency and saving. Overall, 

user satisfaction depends on both competence and the practical benefits of digital payments, highlighting the 

need for training, user-friendly design, and emphasis on affordability and security. 

Multiple Regression Analysis 

Predictor Variable 
B  

(Unstandardized) 
Std. Error 

Beta 

(Standardized) 
t Sig. 

(Constant) 0.636 0.287 — 2.213 0.028 

Confidence in Using 

Tools 
0.067 0.063 0.080 1.062 0.289 

Perceived Time 

Savings 
-0.058 0.057 -0.074 -1.010 0.314 

Ease of Saving Money 0.211 0.044 0.326 4.816 0.000 

Trust in 

Safety/Security 
0.205 0.074 0.175 2.757 0.006 

Affordability 0.192 0.042 0.291 4.601 0.000 

Model Summary: R = 0.476, R² = 0.227, Adjusted R² = 0.207, F(5,197) = 11.542, p < 0.001. 

Interpretation: 

The analysis shows that ease of saving money is the strongest driver of satisfaction with digital microfinance 

services (β = 0.326, p < 0.001), highlighting the importance of practical financial benefits. Affordability (β = 

0.291, p < 0.001) and trust in transaction security (β = 0.175, p = 0.006) also significantly influence satisfaction, 

underscoring the need for cost-effectiveness and safety. In contrast, confidence in using digital tools and 

perceived time savings were not significant predictors, suggesting their impact may be indirect through factors 

like trust or saving ability. Overall, improving affordability, security, and saving opportunities appears more 

effective for enhancing satisfaction than focusing only on technical skills. 

One-way ANOVA 

Dependent 
Variable 

diff Between 
Groups 

Mean Square 
(Between) 

F Sig. 

Overall Satisfaction 2 0.072 0.105 0.900 
Confidence in Using 
Tools 

2 1.194 1.220 0.297 

Perceived Time 
Savings 

2 2.737 2.460 0.088 

Ease of Saving 
Money 

2 3.401 2.036 0.133 

Trust in 
Safety/Security 

2 9.882 6.367 0.002 

Affordability 2 0.473 0.960 0.385 
Improved Access to 
Financial Services 

2 2.214 1.418 0.245 

 

Interpretation: 

The one-way ANOVA shows that education significantly affects trust in the security of digital transactions (p = 
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0.002), with differences likely due to varying exposure to information, cybersecurity awareness, and personal 

experience. Higher-educated users may evaluate risks more critically, while those with lower education may 

rely on ease of use or peer influence. For other factors—such as satisfaction, affordability, ease of saving, time 

savings, and confidence—no significant differences were found, suggesting these aspects are valued similarly 

across education levels. These findings highlight the need for tailored awareness and training programs to 

build trust in digital finance among different educational groups. 

Crosstab Analysis 

Variable 
Main Observation 
 

 
Note 

Gender × Connectivity 
Problems 

Connectivity issues reported across genders; slightly higher 
reports in males. 

Descriptive 
only 

Gender × UPI/Mobile 
Banking Usage 

High usage across both genders; pattern differences in 
frequency categories. 

Descriptive 
only 

Education × Connectivity 
Problems 

All education levels report connectivity issues; slight variation 
in severity. 

Descriptive 
only 

Occupation × Digital Tool 
Usage 

Majority in all occupations currently use digital tools. 
Descriptive 
only 

 

Interpretation: 

The crosstab results show that digital tools like UPI and mobile banking are used widely across different 

genders and education levels, with only small differences between groups. This indicates that digital payments 

have become well-accepted and convenient for daily transactions across rural populations. Connectivity 

problems are reported by all groups, pointing more to infrastructure issues such as weak networks rather than 

demographic factors. While no chi-square tests were run, making these insights descriptive, the findings 

suggest that future efforts should focus on strengthening digital infrastructure, as adoption is already high and 

demographic barriers are minimal. 

FINDINGS 

• UPI and mobile banking are becoming a daily habit – Many people in rural Karnataka now use UPI 

apps and mobile banking just like they would handle cash. This shift shows growing trust in digital 

finance and how it’s making payments faster and easier. 

• Knowing how to use the tools makes all the difference – People who understand digital payments can 

do everything themselves, from sending money to checking balances. But those who aren’t confident 

still need help from family, shopkeepers, or MFI staff. 

• Poor internet can stop progress in its tracks – In some villages, weak or unstable networks mean 

payments fail or take too long. This frustrates users and sometimes pushes them back to using cash. 

• Smartphones and data are still too expensive for some – Not everyone can afford the right phone or 

internet package. In some families, one phone is shared by everyone to save money, which limits how 

often people can use digital services. 
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• Digital tools are giving women more control – Women who use digital microfinance say they can save, 

borrow, and spend with more independence. They’re becoming more active in family financial 

decisions. 

• MFIs are the bridge to going digital – Microfinance institutions are still essential for helping people 

learn and start using these tools. But the fact that many rely on them shows more training and easier 

apps are needed. 

SUGESSTIONS 

• Give people more chances to learn – Set up simple, hands-on training programs in villages so people 

can actually practice using UPI, mobile banking, and Aadhaar payment systems instead of just hearing 

about them. 

• Fix the internet problem – Work with service providers and local authorities to make sure even the 

most remote villages have steady, fast internet so transactions don’t fail. 

• Make phones and data easier to afford – Introduce low-cost phones, easy installment plans, or small 

subsidies so even low-income families can own and use smartphones for financial needs. 

• Keep it simple and local – Design apps that are easy to understand, available in local languages, and 

don’t confuse first-time users with too many steps or options. 

• Support women to take the lead – Organize regular financial training for women so they can manage 

their savings, borrow confidently, and make financial decisions without depending on others. 

Conclusion 

The findings of this study highlight that digital tools such as UPI, mobile banking, and Aadhaar-enabled 

payment systems are steadily transforming financial access for microfinance users in rural Karnataka. 

Adoption is on the rise, bringing faster, more convenient, and inclusive financial services to many households. 

However, barriers like limited digital literacy, poor internet connectivity, and the high cost of smartphones 

continue to prevent some users from fully benefiting. Women have emerged as key beneficiaries, gaining 

greater control over their finances and contributing more actively to household decision-making. To unlock 

the full potential of digital microfinance, efforts must focus on improving digital skills, expanding rural 

connectivity, and making technology more affordable. With these measures in place, digital finance can play a 

pivotal role in empowering rural communities and closing the financial inclusion gap 
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