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Abstract

The growing digital divide between men and women continues to impede financial inclusion and
empowerment in rural India, particularly in Bihar, where social norms and infrastructural limitations
restrict women’s access to digital tools. This study explores how microfinance institutions (MFIs)
act as intermediaries in bridging the gender digital divide by promoting digital financial literacy,
mobile banking, and digital entrepreneurship among women. Using a mixed-methods approach,
combining survey data (n = 720 women) from three districts—Patna, Gaya, and Nalanda—with
secondary data from NABARD (2024) and JEEViKA (2024) reports, the study evaluates the role of
MFIs in enhancing women’s digital participation. The results reveal that women’s digital literacy,
confidence, and financial independence significantly improved through targeted interventions by
MEFIs, especially when combined with group-based learning and peer mentorship. Regression
analysis indicates that digital training, duration of MFI membership, and education level
strongly predict digital adoption levels (p < 0.05). However, persistent challenges include limited
smartphone ownership, cultural resistance, and low awareness of online safety. The study concludes
that microfinance can be a key lever for digital inclusion by integrating gender-sensitive digital
literacy programs and fostering community-based technology adoption. Policy recommendations
emphasize partnerships between MFIs, fintech firms, and government agencies to create an
ecosystem that empowers rural women as digitally enabled economic agents.

Keywords: Microfinance, Gender Digital Divide, Financial Inclusion, Women Empowerment,
Bihar, Digital Literacy, FinTech

1. INTRODUCTION

1.1 Background of the Study

The rapid advancement of digital technologies has revolutionized financial systems worldwide, providing new
pathways for inclusion, efficiency, and empowerment. In India, digital finance—encompassing mobile banking,
digital payments, and fintech platforms—has emerged as a central pillar of the government’s inclusive growth
strategy, especially under initiatives such as Digital India, Pradhan Mantri Jan Dhan Yojana (PMJDY), and
Unified Payments Interface (UPI). Despite this progress, a gender digital divide persists: women, particularly
in rural and low-income regions, remain disproportionately excluded from accessing and utilizing digital financial
services.

According to the GSMA Mobile Gender Gap Report (2023), women in India are 19% less likely than men to own
a smartphone and 33% less likely to use mobile internet. In Bihar, this divide is even more pronounced, as deep-
rooted patriarchal norms, low literacy levels, and limited exposure to technology constrain women’s digital
participation. Consequently, while digital finance promises inclusion, it risks reinforcing inequalities unless
deliberately designed to be gender-responsive.

In this context, Microfinance Institutions (MFIs) play a crucial role as intermediaries of inclusion. Originally
conceived to provide small-scale credit and savings services to the poor, MFIs in India—especially in states like
Bihar—have evolved into agents of social and digital transformation. Through Self-Help Groups (SHGs), Joint
Liability Groups (JLGs), and digital banking correspondents, MFIs now facilitate not only access to credit but
also digital financial literacy, mobile banking, and e-governance participation among women.

1.2 The Gender Digital Divide in Bihar

Bihar, one of India’s most populous and economically challenged states, faces unique barriers to digital inclusion.
According to NITI Aayog (2024), only 37% of women in rural Bihar report independent access to mobile
phones, compared to 68% of men. Internet usage among women remains below 25%, hindered by affordability
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issues, limited digital skills, and restrictive gender norms. Furthermore, women’s participation in formal financial
services remains lower than the national average—only 58% of rural women in Bihar have a functional bank
account linked to digital services (NABARD, 2024).

At the same time, Bihar has witnessed an impressive expansion of microfinance through programs like the Bihar
Rural Livelihoods Promeotion Society (BRLPS), popularly known as JEEViIKA, and national-level initiatives
under the National Rural Livelihoods Mission (NRLM). These programs collectively engage over 10 million
women across 1.2 million SHGs (BRLPS, 2024). With increasing digital integration into SHG operations—
ranging from digital attendance to e-ledgers and mobile-based credit tracking—MFIs are now strategically
positioned to address both financial and digital exclusion simultaneously.

1.3 The Role of Microfinance Institutions in Digital Inclusion

Microfinance Institutions have emerged as bridge-builders between traditional rural finance and modern digital
ecosystems. They possess several comparative advantages that make them effective agents for digital inclusion:
1. Grassroots Presence: MFIs operate through trusted community networks like SHGs, ensuring high levels of
social capital and participation among women.

2. Capacity Building: MFIs routinely conduct financial literacy programs, which can be extended to digital
literacy, creating continuity in learning.

3. Trust and Social Cohesion: Women’s SHGs act as collective safety nets that encourage peer learning, thereby
reducing fear and resistance to new technologies.

4. Access to Fintech Partnerships: Many MFIs now collaborate with fintech platforms for mobile-based credit
scoring, UPI-based repayments, and digital record keeping.

Empirical studies such as those by Banerjee et al. (2022) and Swain and Wallentin (2009) indicate that when
financial inclusion is coupled with digital access, the outcomes for women’s empowerment are significantly
enhanced. In Bihar, these synergies are visible in programs where SHG members use digital payments for
savings contributions, access credit through online loan management apps, or receive welfare transfers via
Direct Benefit Transfers (DBT) linked to their SHG accounts.

1.4 Rationale of the Study

Despite visible policy attention, academic literature on the intersection of microfinance and digital gender
inclusion remains limited, particularly in the context of Bihar. While earlier studies have examined microfinance
and women’s empowerment (e.g., Kabeer, 1999; Holvoet, 2005; Garikipati, 2012), and others have explored
digital literacy (e.g., GSMA, 2023; OECD, 2022), few have integrated both lenses to understand how MFIs can
act as vehicles of digital empowerment. This study, therefore, fills a critical gap by empirically analyzing how
microfinance institutions in Bihar contribute to bridging the gender digital divide and what socio-economic,
institutional, and cultural factors mediate this relationship.

1.5 Research Objectives

The primary objective of this study is to evaluate the role of Microfinance Institutions (MFIs) in bridging the
gender digital divide among women in Bihar. Specific objectives include:

1. To assess the current level of digital access and literacy among women microfinance participants in Bihar.
2. To analyze the impact of MFI-led digital initiatives on women’s financial inclusion and empowerment.

3. To identify barriers and enabling factors influencing women’s adoption of digital financial tools.

4. To recommend policy strategies for integrating digital inclusion within Bihar’s microfinance ecosystem.

1.6 Research Questions

To guide the investigation, the following research questions were formulated:

1. How do microfinance institutions facilitate digital literacy and access among rural women in Bihar?

2. What is the relationship between MFI participation and women’s digital adoption levels?

3. What institutional, socio-cultural, and infrastructural challenges constrain women’s digital participation?

4. How can MFIs enhance their role as catalysts for digital empowerment?

1.7 Scope and Significance of the Study

This research focuses on three key districts of Bihar—Patna, Gaya, and Nalanda—chosen for their diversity
in microfinance penetration, literacy levels, and digital infrastructure. The study’s significance lies in its potential
to:

¢ Provide empirical evidence on how MFIs can reduce the gender digital gap.

o Offer policy-relevant insights for designing inclusive digital finance programs.

¢ Contribute to academic scholarship by integrating gender, technology, and financial inclusion frameworks.
By connecting microfinance with the broader goals of Sustainable Development Goals (SDGs)—particularly
SDG 5 (Gender Equality), SDG 8 (Decent Work and Economic Growth), and SDG 9 (Industry, Innovation, and
Infrastructure)—the study underscores the transformative potential of digitally empowered women in accelerating
Bihar’s socio-economic development.

2. REVIEW OF LITERATURE
2.1 Conceptual Framework: Digital Divide and Gender

The concept of the digital divide originally referred to disparities in access to computers and internet connectivity
between countries and socio-economic groups (Norris, 2001). However, with the global expansion of mobile and

1823



TPM Vol. 32, No. S9, 2025 \ Open Access
ISSN: 1972-6325
https://www.tpmap.org/

internet technologies, scholars increasingly highlight the gender digital divide—systematic inequalities in access,
skills, and use of digital tools between men and women (Hilbert, 2011; GSMA, 2023).

Globally, women are 7% less likely to own a mobile phone and 16% less likely to use mobile internet than men
(GSMA, 2023). In South Asia, this divide is sharper, driven by structural barriers such as education gaps, social
norms, safety concerns, and affordability (OECD, 2022). Researchers categorize the gender digital divide into
three dimensions (van Dijk, 2005):

1. Access Divide — disparities in ownership and connectivity.

2. Skills Divide — differences in digital literacy and ability to use technology effectively.

3. Usage Divide — variation in the purpose, frequency, and quality of digital engagement.

In rural India, gender norms often restrict women’s access to phones or limit their autonomy in using them
(Barboni et al., 2018). Such constraints perpetuate economic dependency and exclusion from digital financial
services, e-commerce, and e-governance platforms (World Bank, 2022).

2.2 The Gender Digital Divide in India and Bihar

India has made significant strides in expanding digital infrastructure, with over 1.1 billion mobile subscribers
and the world’s fastest-growing digital payments ecosystem (RBI, 2024). However, these advancements are
unevenly distributed. The National Family Health Survey (NFHS-5, 2021-22) found that only 33% of rural
women in India had ever used the internet compared to 57% of rural men.

In Bihar, this gap widens considerably. A NITI Aayog (2024) report indicates that only 24% of women in rural
Bihar have access to mobile internet, and less than 20% report independent use of digital financial applications.
Factors such as patriarchal control over technology use, illiteracy, and fear of online fraud contribute to this divide
(Das & Singh, 2023).

At the same time, Bihar’s microfinance ecosystem—driven by SHGs and programs like JEEViKA—has
expanded rapidly. With over 10 million women participants and increasing integration of digital tools for financial
transactions, there exists a growing opportunity to merge digital inclusion with microfinance participation
(BRLPS, 2024).

2.3 Microfinance and Women’s Empowerment

The theoretical foundation linking microfinance to women’s empowerment is grounded in the works of Kabeer
(1999) and Sen (1993), who conceptualize empowerment as the expansion of women’s capabilities and agency
through access to resources. Microfinance, by providing credit and savings mechanisms, enhances women’s
economic independence, decision-making power, and social participation (Swain & Wallentin, 2009; Pitt &
Khandker, 1998).

Empirical research in India (e.g., Holvoet, 2005; Garikipati, 2012) shows that women’s involvement in Self-Help
Groups (SHGs) under programs like NRLM has improved not only financial outcomes but also psychological
confidence and leadership skills. In Bihar, Kumar and Sinha (2020) observed that SHG membership
significantly increases women’s control over household finances and participation in local governance.
However, scholars also caution that empowerment through microfinance is context-dependent. Without
addressing structural inequalities—such as literacy and digital exclusion—financial access alone may have limited
transformative impact (Goetz & Gupta, 1996; Duflo, 2012).

2.4 Digital Financial Inclusion through Microfinance Institutions

Microfinance Institutions (MFIs) are increasingly recognized as key enablers of digital financial inclusion. By
integrating mobile technology into their operations, MFIs can reduce transaction costs, improve transparency, and
expand outreach (Ledgerwood et al., 2013).

The shift toward digital microfinance gained momentum after India’s demonetization (2016) and the expansion
of UPI-based payments. Studies by CGAP (2020) and RBI (2024) highlight how digital tools enhance repayment
efficiency and savings mobilization. For women, digital platforms provide greater privacy, autonomy, and
safety in managing finances (Barboni et al., 2018).

In rural Bihar, programs like JEEVIKA e-Gram Project and Digital Sakhi (by L&T Financial Services) train
women SHG members to use smartphones for financial transactions, record keeping, and accessing government
benefits. Evaluations show that digitally trained SHG members are 45% more likely to use formal financial apps
(BRLPS, 2024).

Despite these successes, researchers note that digital microfinance faces implementation challenges—including
inadequate training, language barriers, poor connectivity, and low smartphone penetration (Srinivasan, 2022).
Without a holistic approach, digital transformation risks excluding the very groups it intends to empower.

2.5 Gender, Technology, and Social Capital

Several scholars emphasize that digital inclusion is not merely technical but social. The willingness and ability
of women to adopt digital tools are mediated by their social capital—the networks, trust, and norms within
communities (Bourdieu, 1986; Coleman, 1990). In the microfinance context, SHGs serve as platforms for
collective learning and diffusion of innovation.

Empirical evidence from Jharkhand and Odisha (Sharma & Nayak, 2021) suggests that women’s participation in
SHGs enhances digital learning through peer mentoring and group-based demonstrations. This finding aligns
with Rogers’ (2003) diffusion of innovations theory, which posits that peer influence accelerates technology
adoption.

Thus, the role of MFIs extends beyond credit provision—they function as community-based knowledge
brokers, promoting women’s confidence to navigate the digital ecosystem.
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2.6 Identified Research Gaps

While the literature provides valuable insights into digital inclusion and microfinance separately, notable gaps
remain:

1. Limited Integrated Studies: Few studies systematically analyze how microfinance institutions actively
reduce the gender digital divide in rural India, particularly in Bihar.

2. Lack of Quantitative Evidence: Most available studies are qualitative or anecdotal; there is limited empirical
measurement of digital literacy outcomes linked to MFI participation.

3. Context-Specific Understanding: Bihar’s socio-cultural and infrastructural context—characterized by low
literacy and high gender inequality—requires localized analysis.

4. Policy Evaluation: There is scarce assessment of the effectiveness of government—MFI partnerships (e.g.,
NRLM, Digital Sakhi, PMGDISHA) in advancing women’s digital empowerment.

Addressing these gaps, the present study contributes by combining survey data and secondary evidence to
evaluate the role of MFIs in bridging Bihar’s gender digital divide. It builds on both empowerment and
diffusion frameworks to assess how access, skills, and usage of digital tools evolve among women microfinance
participants.

2.7 Theoretical Underpinning

This study is grounded in two complementary theoretical frameworks:

1. Kabeer’s (1999) Empowerment Framework:

o Empowerment is achieved when women gain the resources (access to technology and finance), agency (ability
to use them), and achievements (improved livelihoods and autonomy).

2. Diffusion of Innovation Theory (Rogers, 2003):

o Adoption of new technologies is a social process influenced by peer learning, trust, and perceived usefulness—
conditions that align with SHG-based microfinance models.

Together, these frameworks provide an analytical lens to assess how microfinance can convert digital access into
sustainable empowerment through collective learning and institutional mediation.

3. RESEARCH METHODOLOGY

3.1 Research Design

This study employs a mixed-methods research design, combining quantitative survey data and qualitative
insights to understand how microfinance institutions (MFIs) contribute to bridging the gender digital divide in
Bihar. The approach integrates:

1. Quantitative analysis — based on survey data from 720 women microfinance participants across Patna, Gaya,
and Nalanda districts.

2. Qualitative analysis — using secondary evidence and thematic synthesis from previous MFI program
evaluations, reports, and academic studies (e.g., JEEVIKA, BRLPS, NABARD, and RBI documents).

This mixed approach provides both breadth (numerical analysis) and depth (contextual understanding) of
women’s digital empowerment processes.

3.2 Study Area and Rationale

The research focuses on three districts in Bihar—Patna, Gaya, and Nalanda—chosen for the following reasons:
¢ Patna: Economically advanced, representing semi-urban and peri-rural women SHG members with access to
multiple MFIs and digital infrastructure.

o Gaya: Represents mixed rural contexts with moderate literacy levels and active SHG movements.

e Nalanda: Relatively underdeveloped district with traditional gender norms and lower smartphone penetration,
making it ideal for studying the challenges of digital adoption.

Together, these districts offer a representative cross-section of Bihar’s socio-economic and technological
diversity.

3.3 Research Objectives

The main objectives of this study are to:

1. Assess the level of digital access and literacy among women associated with MFIs in Bihar.

2. Evaluate the role of MFIs in promoting digital financial inclusion among women.

3. Examine socio-demographic and institutional factors influencing women’s digital adoption.

4. Identify challenges and opportunities in using microfinance as a platform for bridging the gender digital divide.
3.4 Hypotheses

Based on the literature review, the study formulates the following hypotheses:

e Hi: Women who have been MFI members for a longer duration show higher levels of digital literacy.

o H;: Participation in digital training programs offered by MFIs significantly increases women’s usage of digital
financial tools.

e Hs: Education level, smartphone ownership, and income positively predict women’s digital inclusion scores.

o Hi: MFI-led digital interventions have a greater impact in semi-urban (Patna) compared to rural districts (Gaya
and Nalanda).

3.5 Sampling Design and Respondent Profile

A multi-stage purposive sampling method was adopted:

1. Stage 1: Selection of three districts (Patna, Gaya, Nalanda).
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2. Stage 2: Within each district, two blocks were randomly selected with active MFI/SHG operations (e.g.,
JEEViKA, Bandhan, Ujjivan).

3. Stage 3: From each block, 120 women respondents were selected using proportional sampling—yielding a
total of 720 respondents (n = 720).

Respondent Characteristics (Summary)

|Variable ||Description |
IAverage age ||34.8 years |
|Education ||Prirnary (42%), Secondary (33%), Higher (25%)|
IMarital status ||Married (87%) |
|Monthly household income ||?10,200 |
ISmartphone ownership ||61% |
IAverage MFI membership durati0n||4.2 years |
|Participation in digital training ||3 8% |

3.6 Data Collection Methods

3.6.1 Primary Data

Primary data were collected through a structured questionnaire, administered in Hindi and local dialects with
the help of trained enumerators. The questionnaire contained four sections:

1. Socio-demographic details (age, education, income, family size).

2. MFI participation (membership duration, training, savings, credit use).

3. Digital literacy and access (device ownership, internet use, digital training exposure).

4. Perceived empowerment and autonomy (decision-making ability, confidence, financial control).
3.6.2 Secondary Data

Secondary data sources include:

¢ JEEVIKA Annual Report (2024)

e NABARD Status of Microfinance Report (2023)

¢ RBI Financial Inclusion Index (2024)

o Academic literature and NGO evaluation studies (Digital Sakhi, PRADAN, SEWA Bharat).

3.7 Measurement of Variables

|C0nstruct ||Indicators ||Measurement Scale |
|Digital Access ||Smartphone ownership, Internet access, frequency of use ||Binary (0/1), ordinal |
|Digital Literacy ||Ability to use UPI, read messages, navigate apps ||5—p0int Likert scale |
@ital Usage ||Frequency of mobile banking, e-payments, online learningHOrdinal |
|Emp0werment IndexHDecision-making, income control, confidence ||Composite index (07100)|
|MFI Involvement ||Membership duration, training sessions, loan cycles ||Ratio scale |

A Digital Inclusion Index (DII) was constructed by aggregating access, literacy, and usage components
(Cronbach’s a = 0.84 for reliability).

3.8 Data Analysis Tools and Techniques

Data were analyzed using SPSS 26 and R 4.3, employing:

1. Descriptive statistics: Means, frequencies, and cross-tabulations.

2. Inferential statistics:

oIndependent t-tests and ANOVA to test inter-district differences.

oMultiple regression analysis to identify predictors of digital inclusion.

o Correlation analysis between empowerment and digital literacy scores.

3. Qualitative analysis: Thematic coding of open-ended responses using NVivo.
Significance level was set at p < 0.05 for all inferential tests.

3.9 Ethical Considerations

The study followed ethical guidelines consistent with ICSSR (2023) standards:

¢ Informed consent obtained verbally from all respondents.

¢ Anonymity and confidentiality ensured in data reporting.

e Participation was voluntary, and respondents could withdraw at any time.

e Data were used solely for academic purposes.

3.10 Limitations of Methodology

Despite methodological rigor, the study faced the following limitations:

1. Cross-sectional design — Limits causal inference regarding empowerment outcomes.
2. Geographical scope — Findings are specific to three districts and cannot be generalized to all of Bihar.
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Future studies should employ longitudinal and experimental designs to capture dynamic changes in digital
behavior over time.

4. DATA ANALYSIS AND INTERPRETATION

4.1 Overview of Data Analysis

Data collected from 720 women respondents across Patna (n = 240), Gaya (n = 240), and Nalanda (n = 240)
were analyzed using descriptive and inferential statistical tools. The analysis aimed to evaluate the extent of digital
access, literacy, and empowerment among microfinance participants and to determine the role of MFIs in bridging
the gender digital divide.

4.2 Descriptive Statistics

4.2.1 Digital Access and Literacy Profile

[Variable ||Patna (%)||Gaya (%)|[Nalanda (%)||Overall (%)|
|Owns smartphone “74.2 ||58.7 ”50.4 ||61.1 |
|Regular internet user ||68.5 ||49.2 ||37.5 ||51.7 |
|Uses mobile banking (UPI, Paytm, etc.) ||56.8 ||42.3 ||29.8 ||42.9 |
[Received digital training via MFI 147.9 362 |30.1 |38.1 |
|Average digital literacy score (0-10 scale)||6.9 ||5.4 ||4.6 ||5.6 |
Interpretation:

Digital access and literacy vary significantly across districts. Patna women show relatively high smartphone
ownership and digital usage due to better infrastructure and proximity to training centers. In contrast, Nalanda
lags behind, with limited connectivity and lower participation in digital training programs.

4.2.2 MFI Participation and Empowerment

|Indicat0r ||Patna||Gaya||Nalanda||Overall|
|Avg. MFI membership (years) l48 |43 |pe |42 |
|Avg. no. of training sessions attended ||2.1 ||1.8 ||1.3 ||1.7 |
[Empowerment Index (0—100) 1732 Jl65.8 |[58.9  |l65.9 |
|Participation in household decisions (%)||82.5 ||74.7 ||68.1 ||75.1 |
Interpretation:

The empowerment index correlates positively with digital exposure and MFI membership. Women with over 4
years of MFI participation tend to report greater self-confidence, improved financial autonomy, and active use of
digital tools for transactions.

4.3 Hypothesis Testing

4.3.1 Hi: MFI Membership Duration and Digital Literacy

A Pearson correlation test was conducted to assess the relationship between MFI membership duration and
digital literacy scores.

|Variable ||C0rrelati0n (r)||Sig. (p)|
|Membership duration < Digital literacy||0.47 ||0.001 |
Interpretation:

A moderately strong positive correlation (r = 0.47, p < 0.01) confirms Hi, indicating that longer membership in
microfinance institutions is associated with higher digital literacy. Regular exposure to group activities, meetings,
and peer sharing facilitates learning-by-doing among women.

4.3.2 H:: Effect of MFI Digital Training on Digital Usage

An independent samples t-test compared mean digital usage scores between women who attended MFI digital
training and those who did not.

|Group ||Mean Digital Usage Score||t-value||Sig. (p)|
[Trained (n=274) |[7.3 |[1.8][5.86 ][0.000 |
|Untrained (n= 446)”5.2 ||— ||— |
Interpretation:

The difference is statistically significant (p < 0.001), supporting H». Training interventions have a substantial
positive impact on women’s ability to use digital platforms for financial and informational purposes.

4.3.3 Hs: Predictors of Digital Inclusion

A multiple regression analysis was performed to determine predictors of the Digital Inclusion Index (DII).
Dependent Variable: DII
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Independent Variables: Education, Income, Smartphone Ownership, MFI Membership Duration, Digital
Training Participation

|Predictor ||[$ (Standardized)”t ||Sig. (p)|
[Education level [0.32 ll6.11]j0.000 |
IMonthly income l0.18 113.87//0.000 |
Smartphone ownership l0.28 15.22/[0.000 |
IMFI membership duration ||0.21 ||4.47||0.001 I
IParticipation in digital training]|0.34 l6.79][0.000 |
R® =0.62; Adjusted R> = 0.61; F = 41.76 (p < 0.001)
Interpretation:

The regression model explains 61% of the variance in digital inclusion. Education and digital training are the
strongest predictors, followed by smartphone ownership and MFI engagement. Thus, Hs is supported — digital
inclusion is multidimensional and driven by both personal and institutional factors.

4.3.4 Ha: District-Wise Differences in Digital Inclusion

A one-way ANOVA test examined inter-district differences in digital inclusion.

District[Mean DII||SD |

Patna  |[68.5 [12.3]
Gaya 592 |14.1]
Nalandal|51.7  |[15.6]

F (2,717) =19.47, p < 0.001

Post hoc Tukey’s HSD: Significant differences exist between Patna and both Gaya (p = 0.002) and Nalanda (p
= 0.000), but not between Gaya and Nalanda (p = 0.076).

Interpretation:

Ha is partially supported. Urban proximity (Patna) facilitates greater digital integration, but the gap between
semi-rural and rural areas remains pronounced. This underscores the need for localized MFI-government
partnerships to expand digital reach in districts like Nalanda.

4.4 Qualitative Insights

Open-ended responses (n = 180) and field notes revealed several emergent themes:

1. Peer Learning and Collective Confidence: Women often rely on other SHG members to learn digital skills,
especially when formal training is limited.

2. “My friend taught me how to pay electricity bills on phone; now I help others,” shared a respondent from
Gaya.

3. Cultural and Familial Barriers: Husbands or elders often restrict phone use. In Nalanda, 38% of respondents
mentioned needing permission to use mobile devices.

4. Trust and Fear of Fraud: Misinformation and scams discourage digital engagement. MFIs that conduct
digital safety sessions report higher usage rates.

5. Institutional Support as Enabler: MFIs like JEEVIKA and Bandhan Bank that integrate app-based
transactions have improved transparency and saved time in repayment.

These narratives complement the quantitative findings, illustrating how social capital, institutional mediation,
and gender norms interact to shape digital outcomes.

4.5 Key Findings

|Objective ||Result Summary |

Assess digital literacy

Overall literacy moderate (Mean = 5.6/10), higher in Patna

levels

|Eva1uate MFT’s role ||MF I digital initiatives significantly improved literacy and empowerment |
|Identify predictors ||Education, training, smartphone ownership key drivers |
|District variation ||Patna ahead; rural areas need infrastructure & training support |

Digital usage strongly correlated with decision-making and confidence (r = 0.58, p

Empowerment linkage <0.01)

4.6 Discussion

The findings reinforce the argument that microfinance institutions serve as critical intermediaries in bridging
gender-based digital inequalities. The study’s evidence aligns with Barboni et al. (2018) and Das & Singh
(2023), confirming that structured MFI interventions enhance women’s digital and financial autonomy.
However, persistent gaps in rural districts highlight the need for ecosystem-level integration—digital
infrastructure, language-appropriate training, and social awareness campaigns. The relationship between
empowerment and digital inclusion appears reciprocal: as women become more digitally literate, their
confidence and participation in economic decisions expand, which in turn motivates further digital engagement.
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5. DISCUSSION AND POLICY IMPLICATIONS

5.1 Interpretation of Key Findings

The findings from this study clearly demonstrate that microfinance institutions (MFIs) can serve as powerful
agents in reducing the gender digital divide in Bihar. The evidence, both quantitative and qualitative, supports
the proposition that longer MFI membership, participation in digital training, and peer learning collectively
foster women’s digital empowerment.

5.1.1 Digital Access and Inclusion

The study observed that only about 61% of respondents owned a smartphone, with rural areas such as Nalanda
lagging behind (50.4%). This figure is consistent with NITI Aayog (2024) and GSMA (2023) findings, which
reported similar rural-urban gender gaps in mobile ownership. The digital divide in Bihar is not solely
technological but deeply social, reflecting gender norms, affordability barriers, and literacy gaps.

However, the data also show a gradual narrowing of the divide among MFI members who have undergone
digital literacy training. This suggests that MFIs can act as local catalysts by integrating technology learning
with credit and savings activities. These findings echo those of Barboni et al. (2018) and Holvoet (2005), who
found that peer-based collective learning accelerates technology adoption among women.

5.1.2 Empowerment through Digital Inclusion

The positive correlation between digital literacy and the empowerment index (r = 0.58, p < 0.01) validates the
theoretical connection between Kabeer’s (1999) empowerment framework and Sen’s (1993) capability approach.
Access to digital tools expands women’s agency, enabling them to perform financial transactions independently,
access market information, and communicate without male mediation.

Moreover, MFI-based digital initiatives enhance women’s confidence and autonomy. In Patna and Gaya,
respondents noted that mobile payments and app-based tracking reduced their dependence on middlemen or
family members for financial management. This resonates with Swain and Wallentin (2009) and Garikipati
(2012), who argue that sustained financial participation fosters both material and psychological empowerment.
5.1.3 The Role of MFIs as Digital Enablers

MFTs have transitioned from mere credit providers to digital facilitators. Institutions like Bandhan Bank, Ujjivan
Small Finance Bank, and JEEViKA now integrate UPI-based repayment systems, e-wallet disbursements, and
app-based group monitoring. These platforms not only improve efficiency but also encourage women to use
technology safely.

However, implementation gaps persist — many women lack consistent digital support, and training sessions
often remain short-term. The study’s regression results (R> = 0.61) highlight that digital training is the strongest
predictor of inclusion (B = 0.34, p < 0.001). Without structured, long-term programs, gains may not be
sustainable.

5.1.4 District-Level Disparities

The ANOVA results reveal significant inter-district variation in digital inclusion (Patna > Gaya > Nalanda). This
aligns with earlier research by Das and Singh (2023) and Srinivasan (2022), who noted that Bihar’s rural districts
face network issues, cultural constraints, and limited institutional presence. Thus, context-specific
interventions—rather than one-size-fits-all digital models—are crucial.

5.2 Theoretical Implications

This study contributes to existing literature in three main ways:

1. Integrating Empowerment and Diffusion Frameworks: It empirically demonstrates that collective social
capital (through SHGs) mediates digital adoption, validating Rogers’ (2003) diffusion of innovation theory in a
rural, gendered context.

2. Extending Microfinance Theory: The results expand microfinance theory beyond economic outcomes,
framing MFIs as socio-technological enablers that facilitate both financial and digital inclusion.

3. Operationalizing the Gender Digital Divide: Through a composite Digital Inclusion Index (DII), the study
provides a quantitative tool for measuring multidimensional digital empowerment — encompassing access,
literacy, and usage — a framework adaptable for future gender-focused research.

5.3 Policy Implications

Based on the findings, several policy and institutional recommendations emerge to strengthen the impact of
MFIs in bridging the gender digital divide:

5.3.1 Integration of Digital Literacy in Microfinance Programs

e MFIs and government agencies (e.g., NRLM, NABARD, Digital India Mission) should embed mandatory
digital literacy components into SHG training modules.

e Regular “Digital Literacy Circles” can be organized within SHGs to promote peer-to-peer learning using
vernacular apps.

5.3.2 Development of Women-Centric FinTech Platforms

¢ Financial institutions should collaborate with technology firms to design simplified digital interfaces (in Hindi
and local dialects).

® Tools emphasizing voice-assisted instructions and safety alerts can enhance usability among low-literate
women.

5.3.3 Strengthening Public—Private Partnerships
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e Joint initiatives between MFlIs, telecom providers, and the Bihar government could improve rural
connectivity and smartphone penetration.

e Partnerships with CSR wings (e.g., L&T Financial Services’ Digital Sakhi) should be scaled to underdeveloped
districts like Nalanda.

5.3.4 Enhancing Digital Safety and Trust

¢ Integrate cybersecurity awareness sessions into SHG meetings to build trust in mobile banking and e-wallets.
e Develop local “Digital Safety Ambassadors” (trained SHG leaders) to assist women with safe online behavior.
5.3.5 Incentivizing Digital Transactions

o Offer interest rebates or rewards to MFI members conducting repayments via digital modes.

e Introduce “Digital Champion Awards” to recognize SHGs that achieve full digital adoption.

5.3.6 Promoting Local Entrepreneurship

o MFIs can foster digital micro-enterprises (c.g., phone-based services, e-commerce reselling) by providing
small loans and training.

e Linking women entrepreneurs to online markets through platforms like GeM or Amazon Saheli can enhance
income generation.

5.4 Managerial Implications for MFIs

For MFI managers and practitioners, the study offers practical insights:

1. Capacity Building: Regular digital skills audits should be conducted to identify training needs among women
clients.

2. Monitoring Systems: MFIs should adopt data dashboards tracking digital usage patterns to tailor
interventions dynamically.

3. Inclusive Product Design: Loan products could include built-in incentives for purchasing smartphones or
digital tools.

4. Community Mobilization: Leverage existing SHG networks as micro-digital classrooms — cost-effective
and culturally resonant.

5.5 Broader Socioeconomic Implications

By facilitating digital access through microfinance, Bihar can address broader developmental challenges — low
female labor participation, limited market access, and exclusion from digital governance systems. Women’s
inclusion in the digital economy can significantly enhance SDG-5 (Gender Equality) and SDG-9 (Industry,
Innovation, and Infrastructure) outcomes.

In the long term, integrating digital literacy into microfinance models contributes not only to individual
empowerment but to community resilience and inclusive economic growth.

5.6 Limitations and Future Research Directions

Despite its contributions, this study acknowledges certain limitations:

1. Temporal Limitations: Cross-sectional data may not capture dynamic empowerment processes.

2. Cultural Nuances: The study does not fully account for intra-household gender negotiations that influence
digital autonomy.

Future research could:

¢ Employ longitudinal studies to measure long-term impacts of digital inclusion on income and agency.

o Conduct comparative state-level analyses (e.g., Bihar vs. Jharkhand or Odisha).

¢ Explore intersectional barriers (caste, age, education) in women’s digital inclusion.

o Examine the role of emerging fintech innovations (Al, digital microinsurance) in empowering rural women.

6. CONCLUSION AND REFERENCES

6.1 Conclusion

The present study set out to examine how microfinance institutions (MFIs) can serve as agents of change in
bridging the gender digital divide in Bihar, one of India’s most socio-economically challenged yet
transformative regions.

The findings—drawn from mixed-method analysis involving primary data (n = 720) and secondary evidence—
reveal that digital inclusion and women’s empowerment are mutually reinforcing processes. The data suggest
that women who participate actively in MFI programs, particularly those who undergo digital literacy training,
exhibit significantly higher levels of digital access, financial autonomy, and decision-making capacity.

The study confirmed four major hypotheses:

1. Longer MFI membership enhances digital literacy and confidence.

2. Participation in MFI-led digital training substantially improves digital usage.

3. Education, smartphone ownership, and income are strong predictors of digital inclusion.

4. Significant district-level variations exist, reflecting structural inequalities in connectivity and infrastructure.
The research demonstrates that MFIs have evolved beyond financial intermediaries to become digital
empowerment platforms. Through collective learning, trust-based networks, and community mobilization, they
help women acquire the skills and confidence necessary to engage with the digital economy. This transformation
resonates strongly with Kabeer’s (1999) empowerment model and Rogers’ (2003) diffusion of innovation
theory, showing that empowerment is both a social and technological process.
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However, the persistence of infrastructural gaps, patriarchal constraints, and low smartphone ownership
underscores that digital inclusion must be pursued through multi-stakeholder partnerships. MFIs alone cannot
close the digital gender gap; collaboration with government agencies, fintech companies, and civil society is
essential.

Policy recommendations include:

o Institutionalizing digital literacy within MFI and SHG programs,

¢ Designing women-centered digital tools in local languages,

o Implementing digital safety campaigns, and

¢ Providing incentives for digital transactions and micro-enterprises.

Ultimately, bridging the gender digital divide is not only about technology—it is about empowering women as
agents of social and economic transformation. When women in Bihar gain the skills, tools, and confidence to
use digital technology effectively, they are not merely included—they become leaders of digital change in their
communities.
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