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Abstract

This study examines the key factors influencing online banking adoption in India in the
post-COVID-19 period. Building on the Technology Acceptance Model (TAM), the research
integrates traditional factors—perceived ease of use (PEOU), accessibility (ABS), and re-
liability of the banking system (RBS)—with a novel construct, perceived environmental,
social, and governance performance of banks (PESGB). Data were collected through a struc-
tured questionnaire administered to Indian banking customers, and the proposed model
was tested using covariance-based structural equation modeling (CB-SEM). The results
demonstrate that PEOU, ABS, and PESGB significantly and positively influence customers’
intention to adopt online banking, whereas RBS does not show a significant effect. These
findings suggest that in the post-pandemic era, customers prioritize usability, accessibility,
and sustainability over traditional concerns of reliability. The study contributes to the
extension of TAM by incorporating ESG considerations and offers practical implications
for banks to enhance digital adoption by promoting user-friendly services and aligning
digital transformation strategies with sustainability commitments.

Keywords: online banking; perceived ease of use; accessibility; perceived ESG; India;
COVID-19

1. Introduction
1.1. Background and Context of Online Banking in India

In today’s world, a key marketing strategy is the effective use of web-based technology
to enhance business operations. Banks are striving to expand their range of services in
order to retain customers. However, many banks are facing challenges in developing
strategies that minimize costs, are easily accessible, and reduce the time taken to deliver
services to their customers (Keskar & Pandey, 2018). The COVID-19 pandemic has fur-
ther challenged traditional banking strategies. In India, people’s preference has shifted
towards contactless or online transactions instead of cash exchanges due to the pandemic
(Verma & Tanwar, 2022). Environmental, social, and governance (ESG) factors have increas-
ingly become important in financial management strategies aimed at enhancing business
performance on a global scale (Dicuonzo et al., 2024). The growth of financial technology
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is contributing to improved ESG performance among banks. Recent studies suggest that
ESG considerations can impact bank profitability, and the ongoing COVID-19 pandemic
may influence this relationship (Yuen et al., 2022). The adoption and integration of ESG
principles within the financial sector, including banking, have been significantly influenced
by advancements in financial technology (El Khoury et al., 2023; Galeone et al., 2024).

Information technology (IT) tools have significantly enhanced the speed and quality
of service delivery within the global banking sector, particularly through the expansion of
online banking. In India, the economic liberalization of the 1990s played a pivotal role in
fostering the development of web-based banking services (Smriti & Kumar, 2021). Online
banking allows users to access their bank accounts and conduct financial transactions
electronically using computers, tablets, mobile phones, and other digital devices. By inte-
grating traditional banking functions with internet technologies, online banking has gained
widespread acceptance across both developed and developing countries (Chawla & Joshi,
2018; Chen & Barnes, 2007). Nevertheless, several challenges hinder its broader adoption,
including limited technological literacy among users (Amsaveni & Kanagarathinam, 2017),
low levels of awareness (Akhter et al., 2018), cybersecurity concerns, and inadequate digital
infrastructure (Felix, 2014). Despite these obstacles, online and mobile banking usage is
projected to grow substantially between 2020 and 2024, with Asia leading this expansion. In
2020, approximately 1.9 billion individuals worldwide utilized online banking services—a
number expected to increase to 2.5 billion by 2024 (Norrestad, 2022). In support of this
trend, the Indian government continues to promote the integration of digital banking into
citizens’ daily financial practices.

Access to banking services played a crucial role in sustaining individuals” socioeco-
nomic resilience during the COVID-19 pandemic (Al Nawayseh, 2020). In response to
the growing demand for digital solutions, both public and private sector banks in India
have actively promoted and expanded their online banking platforms. The Indian banking
sector has witnessed the emergence of innovative concepts such as payments banks and
small finance banks, further accelerating digital financial inclusion. Notably, India’s Im-
mediate Payment Service (IMPS) has contributed to the advancement of digital payment
systems, influencing the adoption of similar services in 25 other countries. According
to data revealed by the India Brand Equity Foundation in 2021, the total assets of the
Indian banking industry—including public, private, and foreign banks—reached USD
2.52 trillion in 2020. Furthermore, total banking sector credit expanded at a compound
annual growth rate (CAGR) of 3.57%, reaching USD 1698.97 billion in the same year. As
per the Reserve Bank of India’s Annual Report (2022-2023), over 113.94 billion online
banking transactions were conducted in India, amounting to a total transaction value of
INR 2086.84 trillion. To enhance customer outreach and deliver consistent, high-quality ex-
periences, banks are increasingly leveraging digital technologies. The COVID-19 crisis has
significantly accelerated the adoption of such technologies across the globe (Al Nawayseh,
2020; Khatun et al., 2021).

1.2. Research Gap and Objectives

Despite the growing body of research on online banking adoption, several gaps remain.
First, while prior studies have examined traditional determinants such as perceived ease
of use, usefulness, trust, and security (Davis, 1989; Singh & Srivastava, 2020; Stewart &
Jiirjens, 2018), little is known about the role of environmental, social, and governance (ESG)
practices in influencing digital banking adoption. This omission is critical because, in
the post-pandemic era, customers increasingly evaluate banks not only on efficiency and
reliability but also on their sustainability commitments (Yuen et al., 2022; Koh et al., 2022).
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Second, many studies have treated reliability and security as interchangeable, although
they represent distinct constructs. Reliability reflects consistent service availability, while
security concerns the protection of data and transactions. Moreover, accessibility—the
ease with which customers navigate and complete online banking transactions—has often
been overlooked despite its central role in shaping user satisfaction (Martins et al., 2010;
Aboobucker & Bao, 2018). In developing economies such as India, accessibility may even
outweigh reliability or security as a driver of adoption.

Third, most existing studies focus on developed economies or pre-pandemic contexts
(Chen & Barnes, 2007; Chawla & Joshi, 2018). India presents a unique case due to rapid
digitalization, large-scale financial inclusion initiatives, and significant socio-economic di-
versity. While the COVID-19 pandemic accelerated digital adoption, few empirical studies
have examined how consumer priorities in India have shifted toward usability, accessibility,
and sustainability, often overriding traditional concerns about risk (Al Nawayseh, 2020;
Ghani et al., 2022).

To address these gaps, this study extends the Technology Acceptance Model (TAM)
by integrating Perceived ESG of Banks with traditional determinants such as Perceived
Ease of Use, Reliability of the Banking System, and Accessibility of the Banking System.
The primary objective is to empirically investigate how these factors influence customers’
intention to adopt online banking in India during and after the COVID-19 pandemic. In
doing so, this study advances theoretical understanding by incorporating sustainability
into technology adoption models and offers practical insights for banks aiming to align
digital transformation with evolving consumer expectations.

2. Literature Review

The COVID-19 pandemic has significantly shaped the direction of scientific research,
with over 80% of related publications emerging from the health sciences (Daragmeh et al.,
2021; Ruiz-Real et al., 2020). Nevertheless, the crisis has also stimulated substantial growth
in technological and social science research domains. This study contributes to the literature
on technology adoption and technological efficiency within the banking sector. The rapid
advancement of information technology (IT) is increasingly recognized as a driving force
behind the transformation of traditional service delivery into digital platforms. In recent
years, many businesses have restructured their operations to offer services independent of
geographical and temporal constraints.

Online banking, as a digitally enabled business model, exemplifies this shift. It allows
banks and customers to exchange information and perform financial transactions electronically,
eliminating the need for physical interaction. Customers are no longer required to visit
bank branches to access services, and banks can facilitate transactions without face-to-face
engagement (Ghani et al., 2022). This technological evolution has become integral to enhancing
service efficiency and accessibility in the post-pandemic digital economy.

Advancements in online banking have significantly enhanced financial inclusion, particu-
larly for vulnerable populations in emerging economies (Ghani et al., 2022; Puriwat & Tripop-
sakul, 2021). Online banking offers considerable advantages to both financial institutions and
customers by enabling the promotion and delivery of services in a faster, more cost-effective,
and globally accessible manner (Khan & Alhumoudi, 2022). With the widespread use of
smartphones, customers can now perform a wide range of banking transactions remotely by
following digital banking instructions provided by their financial institutions. Online banking
has become a strategic tool for banks to attract and retain customers, increasingly positioning
itself as a competitive alternative to traditional banking services.

In 2012, India ranked third globally in terms of internet penetration, accounting for
5.7% of the world’s internet users, following China (22.4%) and the United States (10.2%).
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The research paradigm of this study is grounded in well-established theoretical frameworks
and empirical evidence from prior literature. It explores the challenges and opportunities
associated with online banking adoption in India, emphasizing the critical role of gov-
ernment policy from both consumer and financial institution perspectives (Deshpande &
Hiremath, 2022). Furthermore, the evolution of retail electronic payments and the expand-
ing range of digital financial services—spearheaded by the National Payments Corporation
of India (NPCI)—has significantly influenced digital banking trends. According to data
from the Financial Services Ministry of India (2024), the total volume of digital transactions
across retail and wholesale payment platforms more than doubled between fiscal years
2020-2021 and 2022-2023, reaching approximately 113.9 billion transactions with a total
value exceeding INR 2000 trillion (roughly USD 24.14 trillion).

2.1. Perceived ESG of Banks and Online Banking Acceptance

Perceived ESG of banks (PESGB) refers to customers” assessment of a bank’s en-
vironmental, social, and governance practices, and how these practices influence trust,
reputation, and the acceptance of banking services (Koh et al., 2022). A growing body
of research highlights that ESG performance serves as a critical indicator of financial
distress and institutional stability within the banking sector (Chiaramonte et al., 2021;
Harymawan et al., 2021). Active engagement in ESG practices helps financial institutions
mitigate downside risk (Hoepner et al., 2023), while weak ESG profiles are associated with
increased tail risk (Ilhan et al., 2021). To strengthen their reputation and enhance customer
trust, banks have increasingly integrated sustainability into their core strategies.

Although banks may not directly contribute to environmental degradation, their indi-
rect impact—through paper consumption, energy usage, and operational practices—can be
significant (Korzeb & Samaniego-Medina, 2019). A key approach to promoting sustainable
banking involves fostering customer acceptance of IT-enabled banking services (Burhanudin
etal., 2021). In alignment with the Reserve Bank of India’s policy (2010), the expansion of
digital banking is viewed as beneficial not only for financial performance but also for envi-
ronmental sustainability, offering opportunities for cost reduction and enhanced operational
efficiency (Taneja & Ali, 2021).

From the perspective of ethical consumer behavior, customers are increasingly inte-
grating sustainability considerations into their financial decision-making processes. The
functional and environmental attributes of green online banking play a critical role in
influencing user adoption behaviors (Lekakos et al., 2014). With the rising level of environ-
mental awareness, consumer preferences are shifting toward banking services that offer
not only fast access, reliability, and security but also a demonstrable commitment to ESG
principles. Given the well-documented predictive capacity of ESG ratings in reflecting a
bank’s financial health and reputational resilience, it is reasonable to infer that consumers
increasingly consider a bank’s ESG profile as a key factor in their decision to adopt online
banking services. Accordingly, the following research hypothesis is proposed:

Hypothesis 1. Perceived ESG of banks (PESGB) positively influences consumers” intention to
adopt online banking services (OBA).

2.2. Perceived Ease of Use and Online Banking Acceptance

Davis (1989) proposed the Technology Acceptance Model (TAM), which states that
users are more likely to adopt a new technology when they perceive it to be easy to use.
In the context of online banking, if customers find the system intuitive and simple to
navigate, their likelihood of adoption increases. Empirical studies have consistently demon-
strated a positive relationship between perceived ease of use (PEOU) and users’ intention
to adopt online banking services (Carranza et al., 2021). PEOU reflects an individual’s
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confidence in using a particular technology without requiring significant effort. The more
user-friendly the technology, the more likely users are to engage with it (Carranza et al.,
2021; Ali et al., 2021).

Technological readiness plays a pivotal role in facilitating the adoption of digital
financial services. When firms demonstrate a high level of technological preparedness, they
reduce user uncertainty and enable smoother transitions to digital platforms. In contrast,
underdeveloped or inefficient technological infrastructures can heighten perceived risks
and act as barriers to adoption. In the context of online banking, features that enhance
usability—such as intuitive user interfaces, seamless navigation, and 24/7 accessibility—
significantly contribute to customer satisfaction by offering convenience and flexibility
that traditional banking channels often lack (Jebarajakirthy & Shankar, 2021). However, if
users perceive online banking as overly complex or difficult to navigate, their likelihood
of adoption decreases markedly (Mostafa, 2020). Given the influential role of perceived
ease of use in shaping user attitudes, satisfaction, and behavioral intention within digital
banking environments, the following hypothesis is proposed:

Hypothesis 2. Perceived ease of use (PEOU) positively influences customers’ intention to adopt
online banking services (OBA).

2.3. Reliability of the Banking System and Online Banking Acceptance

The reliability of the banking system (RBS) plays a critical role in fostering and main-
taining strong relationships between customers and financial service providers. Perceived
reliability serves as a key proxy for trust, which is closely linked to security in the context
of online banking. Customers expect seamless and secure access to digital banking services
without concerns over data breaches, fraud, or other vulnerabilities. When systems are
perceived as reliable, the attractiveness and adoption of online banking increase. Thus,
enhancing user confidence in website security, payment processing, and data protection is
essential for encouraging online banking usage.

Customers consistently demand that banking websites be both secure and trustworthy,
ensuring the protection of both the information they access and the sensitive data they
provide (Alkhaibari et al., 2023). However, security and safety concerns remain major barri-
ers to the widespread adoption of online banking. Several studies have emphasized that
website security significantly influences customer attitudes toward digital banking (Sinha
& Mukherjee, 2016). In the Indian context, a positive relationship has been found among
website security, trust in digital technologies, and customer satisfaction (Kumar et al., 2018).
As online banking inherently involves the sharing of personal and financial data, even
minor doubts about system integrity can discourage adoption. Previous research highlights
that website security concerns, data privacy issues, cyber threats, and fear of financial
loss are among the main deterrents to adopting FinTech services such as online banking
(Stewart & Jiirjens, 2018). Customers’ risk perceptions can be mitigated through strong
assurances of trust, privacy, and information security (Roy et al., 2017). In emerging
economies, where cybersecurity infrastructure may be less robust, these concerns are even
more pronounced. Consequently, trust in system reliability becomes a decisive factor in
online banking adoption.

While the construct of RBS was included to capture aspects of customer trust, some of the
measurement items (e.g., concerns about advertisements, contextual practicality during the
pandemic, and green banking features) do not fully align with the conventional definitions of
reliability or security. As such, RBS in this study should be interpreted as reflecting peripheral
dimensions of customer experience rather than strict technical reliability. The construct is
therefore exploratory in nature, and its inclusion highlights the need for future research to
adopt more precise and validated measures of system reliability and security.
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Hypothesis 3. Perceived reliability of the banking system (RBS) positively influences customers’
intention to adopt online banking services (OBA).

2.4. Accessibility of the Banking System and Online Banking Acceptance

Accessibility refers to a user’s ability to physically access an information source,
navigate its interface, and effectively retrieve relevant content. In the context of online
banking, the accessibility of the banking system (ABS) is a critical factor influencing cus-
tomer adoption. Previous studies have identified various accessibility challenges across
banking websites—for example, significant issues were reported in Portuguese banks
(Martins et al., 2010) and across financial institutions in Pakistan (Nouman, 2012). An as-
sessment of 49 public- and private-sector bank websites in India, benchmarked against
the Web Content Accessibility Guidelines (WCAG), revealed widespread accessibility
violations (Kaur & Dani, 2014).

Website layout and interface design have also been shown to significantly impact user
satisfaction (Aboobucker & Bao, 2018). Accessibility not only enhances service efficiency but
also encourages online banking usage by simplifying digital interactions (Jiang et al., 2013).
Furthermore, users’ prior experience and contextual factors influence their perceptions of
website accessibility. In developing countries like India, enhanced website accessibility and
simplified user interfaces are especially vital for encouraging online banking adoption.

Hypothesis 4. The accessibility of the online banking system (ABS) positively influences customers’
intention to adopt online banking (OBA).

Figure 1 presents the conceptual framework underlying this study, illustrating the
hypothesized relationships among key constructs that influence the adoption of online
banking. The proposed research model integrates various theoretical and empirical insights
to explain how factors such as accessibility, usability, reliability, security, and perceived ESG
practices affect customers” behavioral intentions. Each of these dimensions is grounded
in relevant literature and serves as the basis for developing the study’s hypotheses. The
subsequent subsections provide a detailed rationale for each hypothesized relationship,
drawing on prior empirical findings and theoretical perspectives to substantiate the pro-
posed linkages within the model.

™N

" pEOU )
N 4
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-~ e D)
C »PESGB |:> - OEA \.\_\RBS W,
'\ _,,/'

N

Figure 1. Research Model of Factors Influencing Online Banking Adoption.

3. Methodology and Analysis Result
3.1. Data Collection

To test the proposed research model and hypotheses concerning the adoption of on-
line banking, a structured survey was conducted in India after the COVID-19 pandemic.
The data collection approach was adapted from methodologies used in prior studies
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(Khan & Alhumoudi, 2022). Primary data were obtained through an online questionnaire
administered via Google Forms, utilizing a random sampling technique. The survey was
disseminated between January 2023 and April 2023 via email and social media platforms,
including WhatsApp, Facebook, and Messenger. Potential respondents were invited to partici-
pate regardless of their demographic background or geographic location within India. The
survey link was disseminated broadly through email and social media platforms without
imposing restrictions on specific user groups. Individuals who accessed the link and satisfied
the basic criterion of prior online banking experience were automatically included in the
sample. No quotas or stratified procedures were applied, thereby ensuring that all invited
individuals had an equal probability of participation. A final screening process was conducted
to retain only those respondents with actual online banking experience in the dataset.

To operationalize randomness, the survey link was distributed widely and without
restriction across multiple digital channels (email, WhatsApp, Facebook, Messenger) so that
any individual with online banking experience had an equal probability of participation.
The absence of quotas or stratified restrictions reduced the risk of systematic selection,
thereby aligning the process with simple random sampling principles. To further mitigate
sampling bias, the survey was intentionally circulated to diverse networks covering differ-
ent geographic regions and demographic groups in India. Although digital dissemination
may inherently overrepresent more digitally literate users, this was addressed by including
multiple channels of distribution and by screening only for prior online banking experience,
which ensured relevance and minimized self-selection bias. These measures strengthen the
validity of the sample and reduce threats to representativeness, while still acknowledging
the practical limitations of online survey-based random sampling.

A total of 201 responses were received. However, 45 participants indicated that they
had never used online banking services. Consequently, the final sample comprised 156
respondents with online banking experience. While the sample size is relatively small com-
pared to the Indian population, this limitation may be attributed to respondents” heightened
concerns about sharing banking-related information on digital platforms. The prevalence
of phishing and scam attempts has fostered a general mistrust of online communications,
which likely contributed to the low response rate, particularly via email outreach. Nev-
ertheless, this study addresses a critical issue: the reluctance of many bank customers to
adopt online banking despite their regular engagement with conventional banking services.
All participants were assured anonymity and took part voluntarily. The questionnaire
was designed to capture respondents’ perceptions, attitudes, and intentions regarding the
acceptance and use of Internet banking.

The demographic characteristics of the respondents encompassed gender, age group,
educational qualification, occupation, type of bank affiliation, and banking experience.
The sample consisted of approximately 63.68% male and 36.32% female participants. The
largest proportion of respondents (42.29%) belonged to the 3040 age group, whereas only
4.48% were aged above 55 years. In terms of educational background, a significant share
(53.73%) held a postgraduate degree or higher, while 10.95% had qualifications below
the undergraduate (college diploma) level. With respect to bank affiliation, 60.70% of
respondents were associated with public sector banks. Furthermore, 30.85% of participants
reported having more than seven years of experience as bank customers.

3.2. Survey Instrument

Based on the literature review, an online survey was designed and conducted to achieve
the objectives of this study. To improve transparency and replicability, we have revised
the methodology section to include greater detail on the questionnaire design. The survey
consisted of two parts: (1) demographic information (e.g., gender, age, education, occupation,
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type of bank, and banking experience), and (2) construct measurement items. All items were
measured on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree).

The questionnaire was developed based on established theories and prior empirical
research, ensuring the relevance and validity of the measurement items. The study focused
on five latent constructs: Perceived Ease of Use (PEOU), Reliability of the Banking System
(RBS), Accessibility of the Banking System (ABS), Perceived Environmental, Social, and
Governance performance of banks (PESGB), and Online Banking Adoption (OBA). As
latent constructs cannot be measured directly, they were operationalized through multiple
observed (measured) variables, each representing specific indicators derived from ques-
tionnaire responses (Sikdar et al., 2015). By providing these sample items and referencing
validated sources, we clarify how respondents were guided to interpret and rate ESG-
related attributes. These items reflect both functional (website/environmental features)
and ethical (CSR, governance) aspects of ESG, enabling us to operationalize PESGB as a
multidimensional construct that influences online banking adoption.

Initially, 25 observed variables were used to represent the five constructs. However,
through zero-order Confirmatory Factor Analysis (CFA), two items exhibited weak factor
loadings and were excluded from the final model. As a result, the refined measurement
model retained 23 observed (measure) variables that demonstrated adequate loadings on
their respective constructs, as presented in Table 1. These constructs were confirmed to
be significant factors influencing the adoption of online banking in the Indian context.
To ensure measurement accuracy and explanatory power, the final model captured the
cumulative variance explained by the selected constructs. All measurement items were
adapted to align with the study’s objectives and contextual relevance.

Table 1. Questionnaire Items.

Construct Measure Questionnaire Sources
PEOU1 I use online banking because it is flexible to interact with.
PEOU2 It is simpler for me to use financial services when I use an

Perceived ease of use

online bank.
It is easier for me to conduct online banking operations, as

PEOU3 online banking provides concise, precise, and

easy-to-understand information.

PEOU4 I save my time by using online banking.

I believe that security is crucial for the acceptance and

(PEOU) PEOUS sustained usage of online banking. Yoon (2010)
The security alerts used by online banking should block those
PEOU6 who are trying to get unwanted access to accounts via
network attacks, hacking, etc.
A customer-oriented privacy policy is important for the
PEOUY . . .
acceptance and continued use of online banking.
Unique, integrated, and customized financial services are
PEOUS . . . . .
important in the adoption of online banking.
RBS1 Pop-up advertlsemen'ts create Problems when using Al-Sharafi et al. (2017)
o online banking.
Rehal.nhty of the RBS2 In situations caused by the pandemic, online banking is more
banking system practical than offline banking.
(RBS) RBS3 Online banking systems help customers promote
green banking.
I visit online banking sites that have good navigation, such as
ABS1 . . .
speedy downloading of pages and an attractive design.
Accessibility of the ABS2 Adoption of online banking services is significantly
banking system influenced by customers’ trust in the bank. Shkolnyk et al. (2021)
(ABS) ABS3 The steps required to complete an online banking transaction

are too simple.

ABS4 Banks’ website executes transactions swiftly and effectively.
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Table 1. Cont.

Construct Measure Questionnaire Sources
The website used for the online banking system allows
PESGB1 customers to save the incomplete application and complete it Batae et al. (2020)
in the future.
I select that bank for online banking, which contributes to
Perceived ESG of PESGB2 corporate social responsibility (i.e., provides grants for areas
banks (PESGB) like education, healthcare, etc.).
PESGB3 I select that bank for online banking, which conducts business
ethically, in society, and for the growth of the community.
The Environmental, Social, and Governance (ESG) Score of
PESGB4 . . . .
banks is crucial for online banking.
. . OBA1 I feel secure using online banking.
Online banking . . - . .
.. A Offline banking services and Internet banking services are . .
adoption intention OBA2 Singh and Srivastava
by banks’ clients both equally trustworthy. (2020)
y (OBA) OBA3 I'highly advise using online banking.
OBA4 I'will use online banking more often.

3.3. Data Analysis Techniques

In this study, we employed Structural Equation Modeling (SEM) using AMOS to
analyze the relationships among the proposed constructs. The decision to use SEM rather
than PLS-SEM was guided by both the theoretical orientation and the data characteristics
of our research. SEM is a robust multivariate analytical technique that was employed
to validate the measurement and structural models. Specifically, the study adopted a
covariance-based SEM (CB-SEM) approach (Gefen et al., 2011) to simultaneously assess the
relationships among latent constructs and account for measurement errors. Data analysis
was performed using SPSS 20 and AMOS 23.0. The reliability and validity of the constructs
were rigorously evaluated, and the structural model was used to estimate path coefficients
and assess their statistical significance.

Our model extends the Technology Acceptance Model (TAM) by incorporating the
novel construct of Perceived ESG of Banks (PESGB). Since our primary objective was theory
confirmation—to examine whether ESG considerations significantly influence online bank-
ing adoption—SEM using AMOS was deemed the most appropriate analytical approach.
This method enables a rigorous evaluation of measurement validity (both convergent and
discriminant), overall model fit indices, and the causal relationships among latent con-
structs. By contrast, PLS-SEM is more suited to prediction-oriented or exploratory studies,
whereas our research sought to confirm and validate theoretically grounded linkages.

Furthermore, our sample size (n = 156) and measurement characteristics satisfied the
recommended criteria for SEM. The Kaiser-Meyer-Olkin (KMO) value of 0.883 demon-
strated meritorious sampling adequacy, while Cronbach’s Alpha coefficients exceeding
0.70 across all constructs indicated strong reliability. To address concerns of common
method bias (CMB), we adopted both procedural and statistical safeguards. Procedurally,
we guaranteed respondent anonymity, used clear and neutral wording, and distributed
construct items across different sections of the questionnaire to minimize priming effects.
Statistically, we conducted Harman'’s single-factor test, which revealed that the first factor
accounted for only 28.6% of the variance—well below the 50% threshold—indicating that
CMB was not a serious concern in this dataset. We also examined variance inflation factor
(VIF) values, all of which were below 3.3, further confirming that neither multicollinearity
nor CMB posed significant threats to the integrity of our findings.
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4. Result
4.1. Measurement Model Analysis

A fundamental component of Structural Equation Modeling (SEM) is the measurement
model, which assesses the extent to which observed (manifest) variables accurately reflect
their corresponding latent constructs. To evaluate the validity of the measurement model,
several tests were conducted, including assessments of reliability, convergent validity,
and discriminant validity. Before structural model estimation, the measurement model’s
reliability and validity were examined to ensure a satisfactory model fit. Internal consistency
was assessed using Cronbach’s Alpha (CA), Composite Reliability (CR), and standardized
factor loadings. The model exhibited strong internal consistency, with a Cronbach’s Alpha
of 0.9018 and a Kaiser-Meyer—Olkin (KMO) measure of sampling adequacy of 0.883. A
KMO value exceeding 0.80 is regarded as meritorious, indicating that the data is highly
suitable for factor analysis (Kaiser, 1974).

A widely accepted threshold for factor loadings is 0.50 or higher, which is generally
regarded as indicative of strong construct validity, as supported by established guidelines in
psychometric and SEM literature (Hair et al., 2010). Following the confirmation of data nor-
mality and internal consistency, the measurement model underwent empirical validation.
The results demonstrated that all constructs exhibited adequate and acceptable validity
under established standards (Table 2). In terms of reliability, Cronbach’s Alpha (CA) values
for all constructs exceeded the commonly accepted threshold of 0.70 (Hair et al., 2010),
indicating strong internal consistency. Specifically, CA values were consistently above 0.70,
reflecting satisfactory to high reliability across the scale. Additionally, the critical ratio
(C.R.) values for all measurement items ranged from 4.422 to 8.350, indicating that the
factor loadings were statistically significant at p < 0.01. These findings confirm that the
observed variables reliably represent their corresponding latent constructs.

Table 2. Model Estimates, Factor-Loading, and Reliability.

Variable Item S.E C.R. p-Value CA () Fac?or
Loadings
PEOU1 0.866 0.579
PEOU2 0.138 8.054 e 0.546
PEOU3 0.142 8.209 wohx 0.573
. PEOU4 0.139 7.742 X 0.588
Perceived ease of use (PEOU) PEOUS 0.158 6.790 . 0.802
PEOU6 0.152 5.243 oo 0.750
PEOU7 0.125 7.265 o 0.590
PEOUS8 0.114 7.617 o 0.527
RBS1 0.798 0.806
RBS2 0.283 4.422 o 0.570
Reliability of the banking system (RBS) RBS3 0.291 4.638 *kk 0.570
RBS4 0.346 4.832 ook 0.611
ABS1 0.746 0.525
Accessibility of the banking system ABS2 0.141 7128 - 0.761
(ABS) ABS3 0.144 7.115 0.688
PESGB1 0.714 0.655
. PESGB2 0.278 4.726 o 0.734
Perceived ESG of banks (PESGB) PESGB3 0226 4627 " 0.630
PESGB4 0.256 4.658 o 0.662
OBA1 0.778 0.791
Online banking adoption intention by OBA2 0.158 4.669 i 0.727
banks’ clients (OBA) OBA3 0.163 8.352 o 0.608
OBA4 0.141 7.668 hx 0.562

Note: ***p < 0.001.
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Although Table 3 reports some Average Variance Extracted (AVE) values slightly
below the recommended threshold of 0.50, prior SEM literature suggests that convergent
validity can still be considered adequate when Composite Reliability (CR) exceeds 0.70, as
this demonstrates that the constructs capture sufficient variance relative to error (Fornell &
Larcker, 1981; Hair et al., 2010). In this study, all constructs satisfied the CR requirement,
supporting convergent validity despite marginally lower AVE values. Importantly, the
CR value of 1.250 originally reported for the Reliability of the Banking System (RBS) was
identified as a typographical error. The corrected CR value for RBS is 0.825, which falls
well within the accepted range of 0.70-0.95. This correction ensures that all constructs meet
the recommended criteria for both convergent validity and composite reliability, thereby
strengthening the robustness of the measurement model.

Table 3. AVE, CR, and correlations.

PEOU ABS RBS PESGB OBA AVE CR
PEOU 0.584 0.340 0.797
ABS 0.599 ** 0.605 0.336 0.687
RBS 0.591 ** 0.477 ** 0.665 0.443 1.250
PESGB 0.379 ** 0.465 ** 0.459 ** 0.671 0.450 0.766
OBA 0.562 ** 0.474 ** 0.414 ** 0.418 ** 0.678 0.460 0.770

Note: ** p < 0.01.

In our study, multiple Likert-type items were aggregated into latent constructs, which
are widely treated as continuous variables in behavioral, social, and management research
(Carifio & Perla, 2008; Norman, 2010). Under these conditions, the use of Pearson correlation
is appropriate, as the summed or averaged Likert scores approximate interval-level data
and more closely satisfy the assumptions of parametric analysis than individual ordinal
items. Moreover, employing Pearson correlation ensures that our results remain directly
comparable with prior literature and enhances the interpretability and practical relevance
of the findings for both academic and practitioner audiences.

Figure 2 presents the Pearson correlation matrix, illustrating the strength and direction
of relationships among the five key constructs: Perceived Ease of Use (PEOU), Accessibility
(ABS), Reliability of Banking System (RBS), Perceived ESG of Banks (PESGB), and Online
Banking Adoption (OBA). All correlation coefficients are positive, indicating that as one
variable increases, the others tend to increase as well. This suggests a consistent pattern
of mutually reinforcing relationships among the constructs, reinforcing the theoretical
structure of the extended Technology Acceptance Model (TAM) proposed in this study.

o “ "
0.60

0.605 0.477 0.465 0.474
0.55

0.591 0.477 0.665 0.459 0.414
= 0.50

0.379 0.465 0.459 0.671 0.418
-0.45

0.474 0.414 0.418 0.678

PEOU

v
[=e]
<<

RBS

PESGB

OBA

-0.40

PEOU AéS RéS PESGB OBA

Figure 2. Pearson Correlation Matrix.
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The strongest observed correlation is between PESGB and OBA (r = 0.678). This high-
lights the crucial role that perceptions of a bank’s ESG performance play in encouraging the
adoption of digital banking services. In today’s sustainability-driven landscape, customers
may be more likely to engage with banks that demonstrate strong environmental, social,
and governance values. Similarly, the second strongest relationship is between PEOU and
ABS (r = 0.599), which suggests that when online banking systems are perceived as easy to
use, users also tend to find them more accessible. These two dimensions appear to reinforce
each other, emphasizing the importance of user-centered design.

On the other end, the weakest correlation is between PEOU and PESGB (r = 0.379),
indicating that while ESG perception contributes to digital banking adoption, it is not
strongly linked to ease of use perceptions. This may reflect users’ tendency to evaluate ESG
factors and usability through different cognitive pathways—one aligned with ethical or
social concerns, and the other with practical and functional aspects. Overall, the correlation
matrix validates the internal consistency of the model and suggests several avenues for
further investigation, particularly the synergistic effects of ESG perception and system
usability on user behavior in the context of digital banking.

Following the confirmation of the reliability and validity of individual constructs and
the overall measurement model, the study proceeded to evaluate the model’s overall fitness.
The goodness-of-fit of the measurement model was assessed using a range of standard
indices, as reported in Table 4. These include the Goodness-of-Fit Index (GFI), Adjusted
Goodness-of-Fit Index (AGFI), Comparative Fit Index (CFI), Incremental Fit Index (IFI),
and Root Mean Square Error of Approximation (RMSEA). All indices met their respective
cut-off criteria, indicating a satisfactory model fit (Hair et al., 2010). Specifically, the model
yielded the following values: CMIN/df = 1.936 (p = 0.000), CFI = 0.864, GFI = 0.805, AGFI
= 0.800, RMSEA = 0.078, and IFI = 0.867, which collectively demonstrate acceptable fit
under established guidelines (Fornell & Larcker, 1981). These results affirm the validity and
appropriateness of the overall measurement model in capturing bank customers” adoption
of online banking services during the pandemic.

Table 4. Model Fit.

Statistic Model Fit Indices Recommended Value Source
CMIN/df 1.936 <3
p-Value 0 p <0.001
CFI 0.864 =0.80 Hair et al. (2010)
GFI 0.805 20.80 Fornell and Larcker (1981)
AGFI 0.8 >0.80
RMSEA 0.078 <0.08
IFI 0.867 >0.80

4.2. Structural Model Analysis

Upon completing the validity, reliability, and goodness-of-fit assessments, the struc-
tural model was employed to test the four research hypotheses concerning the adoption of
online banking in India during the study period. The model parameters were estimated
using Structural Equation Modeling (SEM), and the fully standardized path coefficients
were obtained through the maximum likelihood estimation method in AMOS (Figure 3).
The structural model demonstrated an acceptable fit, with all fit indices falling within
recommended thresholds, thus validating the overall model adequacy. The relationships
between online banking adoption (OBA) and the proposed predictors—Perceived ESG
of Banks (PESGB), Perceived Ease of Use (PEOU), Accessibility of the Banking System
(ABS), and Reliability of the Banking System (RBS)—were evaluated based on their stan-
dardized path coefficients (3) and significance levels (Table 5). These coefficients reflect
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the strength and direction of the hypothesized effects, and should be both substantial and
theoretically consistent.

PEOUS PEOUS

'\ PEOU7
PEOU4
0802 o750 7 RBS1
. 0.590 A

0.588 006 # RBS2
PEOU3 05277 PEOUS 0.570

0.573
PEOU2 0570—> RBS3

PEOU1 < 0.579 RBS 061

0.088 “* RBS4
PESGB ABS
R ¢ 0655 0791 0727 0.608 0.562 06%8_» aBS3
W73
PESGB2 OBA1 OBA2 OBA3 OBA4 0.761
/o.sao agee 0_555 T aps2
A PESGB4 ABS1
Figure 3. Structural Model Analysis.
Table 5. The Result of Hypotheses.
Path SE Decision
H1 PESGB — OBA 2.217 *** Supported
H2 PEOU — OBA 2.206 *** Supported
H3 RBS — OBA 0.088 Rejected
H4 ABS — OBA 2.598 *** Supported

Note: ***p < 0.001.

Among the four hypothesized paths, three were found to be statistically signifi-
cant: PESGB — OBA (p = 2.217, p < 0.001), PEOU — OBA (§ = 2.206, p < 0.001), and
ABS — OBA (p =2.598, p = 0.000), thereby supporting Hypotheses H1, H2, and H4. These
findings suggest that customers’ perceptions of ESG practices, ease of use, and accessi-
bility are critical factors influencing their intention to adopt online banking services. In
contrast, the path from RBS to OBA (3 = 0.088, p = 0.757) was not statistically significant,
indicating that Hypothesis H3 is not supported. This finding should be interpreted with
caution. As noted earlier, the measurement items for RBS did not capture the core aspects
of reliability and security emphasized in the broader literature. Instead, they reflected con-
textual perceptions during the pandemic and green banking considerations. Consequently,
the non-significant relationship may reflect limitations in construct validity rather than a
definitive absence of influence. Future research should refine the operationalization of RBS
by employing validated measures that more accurately capture reliability and security in
online banking. Overall, the findings suggest that the key drivers of online banking usage in
India—especially during and following the COVID-19 pandemic—include the convenience
of access, rapid money transfers, and the ability to conduct essential transactions such as
online shopping and medical procurement.

4.3. Discussion

Owing to the rapid advancement of financial technology, customers now have more
diversified and convenient access to financial services than ever before. In particular, the
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Government of India has actively promoted digital financial transactions through initiatives
such as Digital India (2022). To address the research objectives, this study extends the
Technology Acceptance Model (TAM) by incorporating Perceived Ease of Use (PEOU),
Reliability of the Banking System (RBS), Accessibility of the Banking System (ABS), and
a novel construct—Perceived ESG of Banks (PESGB)—to investigate their influence on
customers’ adoption of online banking in India. Structural Equation Modeling (SEM) was
employed to evaluate the proposed hypotheses.

The empirical findings indicate that Perceived Ease of Use (PEOU) has a significant
and positive effect on customers’ intention to adopt online banking, aligning with previous
research (Carranza et al., 2021). Similarly, Sepasgozar et al. (2020) emphasized that both
perceived ease of use and perceived usefulness directly shape users’ attitudes toward
technology adoption, particularly in the context of Iranian banks. Numerous studies have
highlighted the critical role of PEOU in facilitating technology acceptance (Chauhan et al.,
2019), with its relevance especially pronounced in the Indian banking sector. The ability to
perform financial transactions at any time and from any location has substantially enhanced
customers’ willingness to engage with online banking platforms. Although perceived
usefulness has often been identified as a stronger determinant of adoption than ease of use
among Indian users, the influence of PEOU remains significant (Sudarsono et al., 2020).

The COVID-19 pandemic further accelerated this shift, profoundly altering consumer
behavior and increasing dependence on digital financial services. In Indonesia, a marked
surge in online banking adoption was observed following the pandemic, a trend simi-
larly reflected in Malaysia, where perceived usefulness strongly influenced customers’
engagement with digital banking services (Ghani et al., 2022).

Traditionally, customers have expressed concerns regarding the security and privacy
of online banking. Trust in website integrity, secure transaction processes, and robust data
protection mechanisms is considered essential for mitigating perceived risks. However,
the findings of the present study reveal that the Reliability of the Banking System (RBS)
does not have a significant influence on customers” adoption of online banking in India,
which diverges from the results of earlier studies (Singh & Srivastava, 2020). This suggests
that perceived risk may no longer play a decisive role in shaping online banking behavior.
Recent research indicates that during periods of crisis, such as the COVID-19 pandemic,
security concerns were often outweighed by the urgency of functionality and service
accessibility (Al Nawayseh, 2020). In particular, consumers prioritized ease of access and
service efficiency over potential security threats, especially under conditions requiring
social distancing and heightened dependence on digital financial services.

Consistent with previous research (Aboobucker & Bao, 2018), the present study con-
firms that Accessibility of the Banking System (ABS) exerts a significant positive influence
on customers’ acceptance of online banking. Historically, barriers such as limited digital
infrastructure, low digital literacy, and lack of awareness have impeded the widespread
use of online banking in India (Burhanudin et al., 2021). However, the growing penetration
of personal digital devices—such as smartphones, tablets, and laptops—has substantially
enhanced customers’ ability to engage with banking services remotely. To further facilitate
adoption, banks must prioritize the development of seamless and user-friendly platforms,
ensuring that digital interfaces are intuitive, responsive, and supported by clear and acces-
sible content. Eliminating technical and informational barriers is essential for improving
user experience and encouraging broader participation in digital banking services.

Moreover, financial technology—including online banking—has begun to play a
critical role in advancing environmental and social responsibility. Environmental, Social,
and Governance (ESG) factors are gaining prominence as integral components of digital
transformation strategies in the banking sector. Prior studies have demonstrated that ESG
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scores are reliable indicators of financial stability and institutional resilience, particularly
during periods of crisis (Harymawan et al., 2021). A strong ESG performance not only
signals a bank’s commitment to sustainable and ethical practices but also enhances its
operational efficiency and corporate reputation through digital innovation.

Yuen et al. (2022) found that banks with higher ESG ratings were more successful in
attracting ethically minded investors and clients during the COVID-19 pandemic, under-
scoring the growing relevance of ESG in customer decision-making. While direct empirical
studies examining the impact of Perceived ESG of Banks (PESGB) on online banking adop-
tion remain limited, existing evidence suggests that customers are increasingly influenced
by a bank’s environmental and social initiatives (Taneja & Ali, 2021). This heightened
awareness supports the expansion of IT-driven green banking practices, as consumers
become more inclined to engage with institutions that align with their sustainability values.

This study provides the first empirical evidence that perceived ESG performance
significantly influences the adoption of online banking in India. This finding underscores
the rising importance of environmental and social consciousness in shaping customer
perceptions, preferences, and behavioral intentions. ESG initiatives not only advance long-
term sustainability objectives but also serve as strategic drivers of digital engagement and
customer trust. Al Amosh and Khatib (2022) further emphasized the positive relationship
between ESG performance and financial outcomes, observing that banks with strong ESG
commitments tend to experience higher website traffic and enhanced customer loyalty.
These insights suggest that integrating ESG principles into digital banking strategies can
yield both reputational and economic benefits.

5. Conclusions
5.1. Theoretical Contributions

This study enhances the theory by incorporating Environmental, Social, and Gover-
nance (ESG) factors into the Technology Acceptance Model (TAM). It demonstrates that
growing environmental and social awareness influences the adoption of digital banking.
Customers are increasingly prioritizing eco-friendly practices, such as opting for digital state-
ments, embracing paperless services, and supporting green banking innovations. This trend
signifies a broader commitment to sustainability-driven consumption, establishing ESG not
only as an important reputational factor but also as a key driver of technology acceptance.

The findings suggest that customers who are more informed and concerned about
their banks’” ESG performance are significantly more inclined to adopt online banking. This
has important implications for banks striving to align their operational strategies with
sustainability goals. Financial institutions can further enhance ESG integration by adopt-
ing centralized ESG data systems to improve reporting accuracy and facilitate strategic
decision-making (Yadav et al., 2024). Such measures allow banks to track ESG performance
holistically and ensure alignment with broader sustainability objectives.

Furthermore, financial technology—particularly online banking—has emerged as
a critical enabler in addressing contemporary environmental and social challenges. Al-
though banks may not directly produce greenhouse gas emissions, they contribute indi-
rectly through financing and lending activities that support carbon-intensive industries
(Galletta et al., 2022). The advancement and integration of digital financial technologies
offer significant potential to mitigate environmental impact by reducing the reliance on
paper-based processes, promoting energy-efficient operations, and facilitating low-carbon
financial services. Moreover, such innovations can strengthen ESG-oriented practices,
enabling banks to align more closely with sustainability goals and drive responsible invest-
ment and operational strategies.
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With younger generations becoming increasingly comfortable with digital tools, the
post-pandemic period presents a timely opportunity for the Indian banking sector to accel-
erate modernization and promote digital transformation. In conclusion, despite persistent
challenges, the future of online banking in India remains promising. As customer behavior
evolves and sustainability gains traction, banks that proactively adapt to technological
advancements and shifting customer expectations will be best positioned for long-term
success and resilience in a competitive financial ecosystem.

5.2. Management Implications

The rapid integration of digital technology into both professional and everyday life in
India—supported by government initiatives to expand digital transactions—has accelerated
the adoption of online banking. This study offers practical insights for banks, policymakers,
and educators regarding the key factors influencing customer acceptance of online banking
services during and after the COVID-19 pandemic. The findings underscore the importance
of developing robust, user-friendly, and accessible digital platforms, as PEOU and ABS
emerged as significant drivers of adoption. To strengthen trust and promote broader usage,
banks should provide clear multi-channel guidance and self-learning resources on safe
and effective e-banking practices, equip staff with targeted technical training to support
customers and enhance confidence, and design systems that are intuitive, seamless, and
responsive to user needs.

The study also highlights the growing role of Environmental, Social, and Governance
(ESG) concerns in influencing customer behavior. Banks that integrate and promote ESG
initiatives—such as digital statements, green banking services, and transparent sustain-
ability practices—can strengthen reputation and customer loyalty. Finally, while system
reliability was not a significant predictor of adoption in this study, cybersecurity remains
essential. Strong data protection, redundant safety mechanisms, and transparent risk man-
agement are critical to maintaining customer trust. In conclusion, banks that align digital
transformation with usability, accessibility, and ESG values—while maintaining strong
security—will be better positioned to enhance customer satisfaction, expand financial
inclusion, and remain competitive in the evolving financial ecosystem.

5.3. Limitations and Future Research

This study seeks to identify the key drivers of online banking adoption and its per-
ceived utility during and after the COVID-19 pandemic in a developing economy such as
India. While the study offers meaningful contributions to the understanding of financial
technology acceptance, it is not without limitations.

First, the most significant limitation lies in the relatively small sample size of bank
customers surveyed, which is insufficient when compared to the vast banking population
in India. This limitation affects the generalizability of the findings. Future studies should
aim to include a larger and more diverse sample to enhance the external validity of the
results (Amsaveni & Kanagarathinam, 2017). Another limitation concerns the construct of
RBS. Although included in the analysis, the measurement items did not fully capture the
multidimensionality of reliability and security. Future studies should refine this construct
with validated indicators that distinguish between service reliability, accessibility, and
security to avoid construct misspecification and enhance theoretical robustness.

Second, the geographical distribution of respondents is skewed, with a majority drawn
from the North-East region of India. Given the country’s vast socio-economic diversity, this
regional concentration may limit the representativeness of the findings. As socioeconomic,
infrastructural, and digital literacy conditions vary widely across different regions, further
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research should explore regional differences to draw more comprehensive conclusions
(Sikdar et al., 2015).

Furthermore, while this study identifies valuable trends in online banking adop-
tion, the representativeness of the findings is constrained by the regional concentration
of the sample and the absence of direct comparison with national banking usage statis-
tics. Although participants were drawn from diverse demographic groups, the lack of
benchmarking against official datasets from the Reserve Bank of India or national surveys
limits the ability to generalize results to the wider Indian banking population. Future
research should incorporate stratified or quota-based sampling aligned with national-level
usage statistics to enhance external validity and provide a more comprehensive picture of
adoption patterns across India’s socio-economic and geographic spectrum.

Third, demographic factors such as gender, age, education level, occupation, and
banking experience were not explicitly analyzed in this study. Prior research suggests
that these characteristics can significantly influence online banking behavior (Burhanudin
et al., 2021). Hence, future research should examine how demographic variables mediate
or moderate the adoption of online banking services. Moreover, it is equally important to
identify the type of device used—such as smartphones, laptops, personal computers, or
tablets—as these may influence user experience and adoption rates.

Online banking plays a critical role in enhancing the operational efficiency and service
quality of financial institutions, particularly within the banking sector. Unlike traditional
offline banking, online banking eliminates the need for physical paperwork and enables
banks to offer a broader range of financial services. This digital shift not only reduces
operating costs but also contributes to improved ESG (Environmental, Social, and Gover-
nance) performance. However, the findings of this study reveal that approximately 22%
of respondents had never utilized online banking services, despite being regular users
of banking facilities. This indicates a significant limitation in the reach and inclusivity of
digital banking in India.

While online banking provides customers with round-the-clock access to financial ser-
vices, it also serves as a strategic platform for banks to gather insights into customer preferences
and deliver more tailored services. To address the existing adoption gap, banking institutions
must prioritize the development of online platforms that are user-friendly, flexible, personal-
ized, and accessible. Although our study incorporated a construct labeled as Reliability of the
Banking System (RBS), we recognize that some of the measurement items may not have fully
captured the multidimensionality of reliability and security. Future research should develop
more refined instruments that distinguish between reliability, accessibility, and security to
better reflect their unique contributions to online banking adoption.
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