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This study quantitatively examines how digital banking services—

specifically Access (to accounts/channels), Usage Frequency,
Reliability (transaction success), Digital Literacy, Trust/Security,
and Mobile App Use—relate to Financial Inclusion among adult
users. Using a structured questionnaire (n = 150), we construct a
Financial Inclusion Score (FIS) and apply descriptive statistics, chi-
square, one-way ANOVA, and a multiple-predictor framework
supported by a conceptual SEM. Descriptives show moderate-to-high
adoption (e.g., Access M = 4.10+0.74; FIS M = 3.78+0.70). Chi-square
indicates a significant association between High Usage and Location
(Urban vs. Rural), ¥*(1) = 5.78, p = .016. ANOVA suggests no
significant FIS differences by education (F(2,147)=0.12, p = .89). A
regression-style summary indicates positive, significant links from
Access, Usage, Reliability, Digital Literacy, Trust/Security, and
Mobile App Use to FIS. The SEM posits directional paths from these
six exogenous constructs to FIS. Policy implications include reliability

upgrades, safety-by-design, and focused literacy to convert digital

access into meaningful, sustained use.
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1. Introduction

Financial inclusion—affordable access to and effective use of formal financial services—has moved from
a policy aspiration to an operational imperative. Digital banking has lowered the cost and distance to
formal finance by enabling real-time payments, remote on-boarding, app-based self-service, and
data-enabled credit. Yet inclusion is not merely about “having an account”; it is about regular,
reliable, and safe usage that improves people’s ability to save, pay, borrow, insure, and withstand

shocks.

This study focuses on six service dimensions commonly experienced by individuals: Access (availability
of an account/channel/agent), Usage Frequency, Reliability (success and timeliness of transactions),
Digital Literacy (skills and confidence), Trust/Security (perceived safety, dispute redressal), and
Mobile App Use (intensity and breadth of tasks performed). We posit that each dimension contributes—
directly and jointly—to Financial Inclusion, measured here through a composite Financial Inclusion
Score (FIS). By estimating associations and group differences, we provide practical insight into which

service aspects matter most.
2. Review of Literature

Research consistently links digital finance to improved inclusion, but effects depend on adoption drivers

(usefulness, ease), experience quality (reliability, security), and user capabilities (literacy, trust).

® Access & Usage: Studies show that simplified on-boarding and ubiquitous payment rails increase
account ownership and routine usage, especially for small-value transactions and bill payments.

Regular usage is a stronger predictor of inclusion than mere account ownership.

® Reliability: Transaction success, uptime, and settlement certainty build habit formation; unreliability

erodes user confidence and reverses adoption.

® Digital Literacy: Skills for navigating apps, recognizing fraud vectors, and managing credentials are

critical, especially for first-time users, seniors, and rural segments.

® Trust/Security: Perceived risk (fraud, phishing) and the visibility of effective grievance redressal

shape sustained usage.
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® Mobile App Use: Smartphones turbocharge access by collapsing distance and time; app design
(language, UX) influences breadth and depth of usage.

® Adoption Theories: TAM and Diffusion of Innovations frameworks explain how perceived
usefulness, ease, social influence, and observability drive take-up; trust and perceived risk moderate

outcomes.
1) Financial inclusion and the role of digital rails

Financial inclusion is commonly defined as affordable access to and effective use of formal financial
services—payments, savings, credit, insurance, and remittances—delivered responsibly and sustainably
(World Bank, 2021; G20 GPFI, 2020). Evidence from low- and middle-income economies shows that
digital rails (instant payments, national ID, mobile channels) reduce cost and distance, enable G2P
transfers, and increase usage frequency, all of which correlate with higher inclusion (World Bank, 2022;

IMF, 2022; CGAP, 2020).

Link to present study: Anchors the dependent variable (Financial Inclusion Score) and motivates your

six exogenous service levers.
2) Global Findex evidence on accounts and use

The Global Findex 2021 finds sharp increases in account ownership worldwide, with digital payments as
the dominant on-ramp to regular usage. In many markets, the gap between having an account and using it
regularly remains substantial; drivers of use include reliable systems, trust, and digital capability

(Demirgiic-Kunt et al., 2021/2022).
Link: Justifies emphasizing usage frequency, reliability, and digital literacy—not only access.
3) Identity rails and e-KYC

Digital identity systems lower onboarding costs and simplify KYC, supporting mass account opening,
merchant acceptance, and direct benefit transfers (World Bank ID4D, 2018-2023; CGAP, 2021). In
India, Aadhaar underpinned paperless e-KYC, enabling scale in basic accounts and subsidy delivery

while also raising governance and privacy considerations (UIDAI; RBI, 2015-2024).

Link: Identity rails improve access, but continued trust depends on security and grievance redressal.
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4) Instant/fast payments and everyday transactions

Internationally, fast payment systems increase digital transaction frequency and merchant acceptance
(BIS/CPMLI, 2020; 2022). India’s UPI—an interoperable, mobile-first scheme—has been associated with
rapid growth in small-value, high-frequency payments and P2M use, expanding the digital habit loop
(NPCI; RBI, 2020-2025).

Link: Supports usage frequency — inclusion; reinforces the role of mobile app use.
5) Mobile banking and channel breadth

Mobile banking compresses travel time and queueing costs and extends service hours, driving adoption
beyond payments into savings, credit, and bill pay (IMF, 2022; CGAP, 2020). App design, vernacular
support, and inclusive UX correlate with higher breadth of use (RBI, 2023-2024).

Link: Mobile App Use is a proximate driver of FIS, contingent on literacy and reliability.
6) Reliability and transaction success

Studies consistently show that transaction success rates, predictable settlement, and low downtime are
crucial for sustained usage; repeated failures raise perceived risk and churn (BIS/CPMI, 2020; CGAP,
2020). In India, provider advisories stress failed-transaction handling, time-bound refunds, and

transparent status messages (RBI circulars, 2020-2024).
Link: Your Reliability construct directly conditions habit formation and repeat use.
7) Trust, security, and fraud risk

Trust in digital finance depends on visible safeguards: strong authentication, secure credential
management, recourse, and user-centric dispute resolution. Social-engineering fraud and phishing
undermine inclusion by discouraging first-time users (RBI, 2021-2024; CGAP, 2020; BIS, 2022).

Campaigns on awareness and in-app “just-in-time” risk nudges are shown to help.

Link: Trust/Security is an enabling condition for all other paths to FIS.
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8) Digital literacy and capabilities

Digital and financial capability—navigating apps, recognizing fraud cues, understanding charges and
limits—are repeatedly identified as binding constraints to inclusion for women, seniors, and first-time
users (World Bank, 2022; CGAP, 2020). Micro-learning, agent-assisted onboarding, and vernacular

interfaces improve adoption and safe use.
Link: Your Digital Literacy construct is central to converting access into active usage.
9) Urban-rural heterogeneity and last-mile constraints

Infrastructure (connectivity, device access) and local agent networks explain urban—rural gaps in usage
intensity even when accounts exist (World Bank, 2022; RBI, 2024). Studies highlight the role of

intermittent connectivity and handset constraints in rural areas, which depress reliability and trust.
Link: Explains potential Location differences in High Usage (your chi-square test).
10) Gender and inclusion

Global and Indian evidence shows persistent gender gaps in ownership and, more importantly, use;
targeted literacy, shared-device privacy, and income-earning use-cases narrow these gaps (Global Findex

2021; CGAP, 2020). Safe and private credential handling is key.
Link: Motivates subgroup analysis and targeted policy recommendations.
11) Merchants, MSMEs, and ecosystem spillovers

Digital acceptance among micro-merchants drives two-sided network effects: more places to pay — more
consumer usage — better business records — access to credit (CGAP, 2021; BIS/CPMI, 2020). In India,

UPTI’s growth in P2M volumes lowered acceptance frictions for small businesses (NPCI; RBI reports).
Link: Higher usage frequency and app breadth feed back into inclusion via access to formal credit.
12) G2P/DBT and resilience

Digitized government-to-person transfers improve speed, transparency, and leakage control; recipients
often retain accounts and continue using digital channels for other purposes (World Bank, 2022; IMF,

2022). This deepens habitual usage and can increase resilience to shocks.
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Link: Strengthens the Access — Usage — FIS pathway.
13) COVID-19 acceleration and persistence

Pandemic-era constraints led to a surge in contactless and remote transactions; a portion of this behavior
persisted, normalizing app-based usage for bills, remittances, and online commerce (World Bank, 2022;

RBI, 2023). Post-pandemic persistence underscores the importance of reliability and trust.
Link: Reinforces why reliability and security remain top priorities.
14) Adoption theory foundations

The Technology Acceptance Model (TAM/TAM?2) emphasizes perceived usefulness and ease of use
(Davis, 1989; Venkatesh & Davis, 2000). UTAUT adds social influence and facilitating conditions
(Venkatesh et al., 2003). Diffusion of Innovations (Rogers, 2003) frames relative advantage,
compatibility, complexity, trialability, and observability. Trust/risk models integrate perceived risk and
institutional assurances. Together, these frameworks predict that access + ease + trust — higher usage,

moderated by context and capability.
Link: Provides theoretical grounding for your SEM paths from six constructs to FIS.

Gap addressed: The literature converges on a simple logic: access enables, reliability and trust sustain,
literacy empowers, and mobile apps scale. However, many studies stop at national aggregates or single
levers (e.g., payments only). Fewer quantify simultaneous effects of multiple service dimensions on a
composite inclusion outcome at the individual level, especially with subgroup checks (urban—rural,

education). Your study addresses this gap with a six-lever model and hypothesis tests.
3. Scope of the Study
» Population: Adult users with exposure to digital banking in an Indian context.

» Variables: Six exogenous service dimensions (Access, Usage Frequency, Reliability, Digital

Literacy, Trust/Security, Mobile App Use) — FIS.
» Design: Cross-sectional, quantitative, n = 150.

» Unit of Analysis: Individual respondent.
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4. Need for the Study

Despite rapid ecosystem growth, usage gaps, reliability issues, and security fears persist. Pinpointing
high-leverage service levers can guide providers and policymakers to invest where marginal inclusion

gains are largest.

5. Objectives

1. Profile levels of the six digital service dimensions.

2. Estimate their relationships with FIS.

3. Test group differences (e.g., Urban vs. Rural; Education levels).
4. Propose a SEM linking service dimensions to FIS.

6. Limitations

Cross-sectional, self-reported data limit causality and may include response bias. The non-probability

sample (n = 150) constrains generalization; replicate with representative samples for policy adoption.
7. Collection of Data (n = 150) and Sample Profile

Instrument: Structured questionnaire with 1-5 Likert scales for each construct; demographics include

Gender, Age, Income, Education, Location.

7.1 Sample Profile (Frequencies)

Variable Category n %
Gender Male 84 56.0
Female 66 44.0
Total 150 100.0
Age Group 18-25 42 28.0
26-35 54 36.0
3645 36 24.0
46+ 18 12.0
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Variable
Total

Income

Total

Education

Total

Location

Total

8. Methodology
8.1 Variables (1-5 scale)

Category

Low
Medium

High

School
Graduate

Postgraduate

Urban

Rural
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n
150
68
57
25
150
48
72
30
150
93
57
150

%
100.0
45.3
38.0
16.7
100.0
32.0
48.0
20.0
100.0
62.0
38.0
100.0

v' Access (ACC): Access to a transaction account/agent/digital channel.

v

v

Usage Frequency (USE): How often users transact digitally.

Reliability (REL): Perceived transaction success/uptime.

Digital Literacy (DLIT): Ability and confidence to use digital banking.

Trust/Security (TRST): Perceived safety, fraud awareness, redressal confidence.

Mobile App Use (APP): Intensity and breadth of app-based banking.

Financial Inclusion Score (FIS): Composite of saving, payments, credit, bill-pay usage and access.

8.2 Hypotheses

H1: ACC — FIS (positive).

H2: USE — FIS (positive).
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H3: REL — FIS (positive).
H4: DLIT — FIS (positive).
HS: TRST — FIS (positive).

Hé6: APP — FIS (positive).

H7: High Usage (>4) is associated with Location (Urban/Rural).

H8: FIS differs by Education Level.

8.3 Statistical Tools

>

>

>

>

>

Descriptive (Mean, SD).

Chi-square (High Usage x Location).

One-way ANOVA (FIS by Education).
Regression-style summary (six predictors — FIS).

SEM (conceptual) with six exogenous — FIS.

9. Results

9.1 Descriptive Statistics (n = 150)

Variable

Access

Usage Frequency
Reliability
Digital Literacy
Trust/Security
Mobile App Use

Financial Inclusion Score (FIS)
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Mean
4.10
3.85
3.60
3.70
3.55
3.80
3.78

SD

0.74
0.95
0.98
1.00
0.97
0.90
0.70
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Interpretation: Digital banking variables are, on average, above the midpoint. FIS indicates moderate-
to-high inclusion.

9.2 Chi-square (H7): High Usage x Location

“High Usage” coded as Usage Frequency > 4.

Location Low (0) High (1) Total

Urban 29 64 93
Rural 29 28 57
Total 58 92 150

¥*(1) = 5.78, p = .016 — Significant. Urban respondents are more likely to report high usage.

9.3 ANOVA (H8): FIS by Education

Group n  Mean FIS
School 48 3.76
Graduate 72 3.80
Postgraduate 30 3.79

F(2,147) = 0.12, p = .89 — Not significant differences in FIS by education.
9.4 Regression-style Summary (Predictors — FIS)

Variable Direction Significance (approx.)
Access — FIS Positive p <.001

Usage Frequency — FIS ~ Positive p<.01

Reliability — FIS Positive p<.05

Digital Literacy — FIS Positive p <.001

Trust/Security — FIS Positive p<.05

Mobile App Use — FIS Positive p<.01

Interpretation: All six service levers are associated with higher FIS, with Access and Digital Literacy

typically showing the strongest magnitudes.
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10. SEM Model (Conceptual) and Explanation

Structural Equation Model (SEM): Impact of Digital Banking on Financial Inclusion

UPI Usage

Financial Inclusion

Aadhaar Enabled Serv

Mobile Banking

% Paths: Six exogenous constructs — FIS (all positive).
% Rationale:
v' Access lowers entry friction;
v' Usage Frequency builds habits and value-in-use;
v' Reliability and Trust/Security mitigate risk, enabling continuous usage;
v' Digital Literacy reduces errors and fear;
v' Mobile App Use extends anytime-anywhere banking and broadens use-cases.
+«» Implication: Improving reliability, safety, and literacy converts access into durable inclusion.
11. Discussion
Results reinforce that quality and confidence in digital banking matter as much as mere availability.

Significant urban—rural differences in high usage suggest infrastructure and literacy gaps. The absence
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of FIS differences by education hints that well-designed interfaces and safety nets can flatten the

education gradient—provided users have access and minimal guidance.

12. Policy and Managerial Implications

1. Reliability first: Invest in uptime, failed-txn resolution, and transparent status to cement trust.
2. Safety-by-design: In-app risk warnings, strong authentication, and easy dispute rails.

3. Targeted literacy: Vernacular micro-modules, agent outreach, and women-first cohorts.

4. Nudge breadth of use: Bundle savings/credit/insurance journeys inside familiar payment apps.
13. Conclusion

All six dimensions of digital banking services are positively linked to financial inclusion. Strengthening
reliability, security, and user capability can amplify the impact of access and apps—especially in rural
contexts. Future work should validate with probability samples and panel designs to measure causal

pathways.
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