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Abstract: The emergence of high-speed internet (5G) services and the demonetization of the Indian
currency by the Government of India in the year 2016 served as catalysts for the growth of banking
services, such as internet/mobile banking. The main objective of the study was to investigate the
role of perceived financial cost, perceived risk, and trust in the adoption of mobile banking services
by users. The study extends the Unified Theory of Acceptance and Use of Technology (UTAUT)
to explain the adoption of mobile banking services by young Indian customers. The data from
253 users of age between 18–30 years were collected through a survey questionnaire and were
analyzed using structural equation modeling with Amos 22.0. The results revealed that performance
expectancy, effort expectancy, social influence, and perceived financial cost exhibited a significant
positive influence on behavioral intentions. However, the facilitating conditions were found to exert
no effect on actual use. In addition, the results demonstrate that both perceived risk and perceived
trust moderate the relationship between behavioral intention and the actual use of mobile banking.
The results of the study provide some novel insights into how perceived risk and perceived trust
shape the interplay between behavioral intention and the actual use of mobile banking services. The
inferences drawn from the study may enhance the understanding of the transformation of behavioral
intention into the adoption and actual use of mobile banking services.

Keywords: mobile banking; perceived financial cost; perceived risk; perceived trust; technology
adoption; emerging technologies; UTAUT model

1. Introduction

Banking, one of the oldest businesses in the world, has witnessed radical transforma-
tion due to Information and Communication Technologies (ICTs) in recent years. Techno-
logical advancements have enabled banks to offer innovative and competitive services such
as internet/mobile banking, online payments, etc. With the rapid growth in mobile phone
users, the banking industry has developed mobile banking as the main channel for deliver-
ing banking services. It allows the customers access to banking services from anywhere
and at any time. Mobile banking started in the late 1990s when the mobile phone short
message service (SMS) was used for banking transactions. Due to the rapid technological
developments and implementation of ICTs, mobile banking can perform most banking
services such as paying credit card bills, utility bills, funds transfers, checking account
statements, and other support services [1]. It provides enormous flexibility, efficiency, and
convenience for banking customers to carry out their routine activities [2–5]. India, the
second most populated country, had over 490 million users in 2020. Out of these, about
403 million users have access to the internet through their mobile phones [6]. However, the
conversion rate of mobile subscribers into mobile banking users is very low, especially in
rural areas [7]. Increased mobile banking penetration could significantly improve access
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to basic financial services, which is difficult to achieve with traditional banking. Alalwan
et al. [8] asserted that mobile banking has a huge potential to drive the rural economy. Thus,
it has become vital for banks to extend their banking services through mobile banking,
which may immensely improve access to banking services in rural areas where banking
penetration is low.

Understanding the diffusion and adoption of technology in society has garnered
much interest among scholars and researchers in recent years. A sufficient amount of
literature is available for understanding the adoption of technology, behavioral intentions,
and technology penetration. Mobile banking as a fast-evolving and emerging research area
needs continuous development. A critical review of the literature suggests that there are
diverse underlying factors responsible for mobile banking adoption across different regions.
Aboelmaged and Gebba [9] emphasized that the factors influencing the adoption of mobile
banking technologies vary across different parts of the world due to the uniqueness of
the banking environment in every country. Several studies have explored mobile banking
adoption using qualitative and quantitative methods [8,10–12]. However, a limited number
of studies have investigated the adoption and penetration of mobile banking technologies
in India [12–15]. Singh and Srivastava [12] found that computer self-efficacy, security, and
perceived financial costs were among the major determinants of mobile banking adoption
in India. Basri [13] reported that the level of the adoption of mobile banking in India is not
satisfactory and concluded that along with effort expectancy and performance expectancy,
convenience is the major driver of the adoption of mobile banking. In addition, Sobti [14]
found that demonetization and facilitating conditions were the driving forces for the
effective adoption of mobile banking, whereas, Gupta et al. [15] highlighted the crucial role
of perceived credibility in mobile banking adoption in India.

Considering the huge potential of mobile banking services in the country’s economic
development, it becomes crucial to investigate the factors that determine mobile banking
technology adoption in an Indian setting. This study fills the gap in the existing literature
by providing empirical evidence about the determinants that contribute to or impede the
adoption of mobile banking technology in India. The advent of 5G telecom services and
the modernization of banking services in emerging economies such as India have paved
the way for technology-based banking services such as the internet and mobile banking.
Several studies have been conducted utilizing the “Unified Theory of Acceptance and
Use of Technology” (UTAUT) model across the globe to predict consumers’ intention to
adopt mobile banking [16–22]. However, the mobile banking adoption rate depends on the
perceived financial cost [14,23], perceived trust [24–26], and perceived risk [14,25,27]. The
perceived cost of mobile/internet services is a critical determinant of consumers’ intention
to adopt these services. Moreover, mobile banking facilitates financial transactions, which
involve the users’ sensitive personal and financial information. Therefore, the consumers
fear using mobile banking services as it may result in the loss of money and personal
information of the users. Banking organizations offering mobile banking services through
various means try to assure the consumers that using mobile banking is safe. They take all
sorts of measures to ensure the consumers trust mobile banking services. Several research
studies have extended the UTAUT model to explain the adoption of mobile banking
services in various geographic and socio-demographic settings and investigated the role
of perceived trust and risk. However, the majority of the studies have conceptualized
perceived trust and risk as antecedents of behavioral intentions [28]. However, whether
perceived trust and risk weaken or strengthen the effect of behavioral intention on the
actual use of mobile banking services needs to be explored. Therefore, the present study
investigates the moderating effect of perceived trust and risk on the relationship between
behavioral intention and actual use of mobile banking.

The extant literature demonstrates that majority of the studies focused on deter-
mining the impact of the determinants of mobile banking adoption on behavioral inten-
tion [2,4,5,12]. However, the relationship between behavioral intention and actual use of
mobile banking is relatively less frequently examined. In addition, most of the previous
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studies [1,8,28,29] have conceptualized perceived risk and trust as antecedents of behav-
ioral intentions, whereas the current study investigates the moderating role of perceived
risk and trust on the relationship between behavioral intention and actual use. This study
contributes to a growing body of literature on mobile banking in a number of ways. First,
this study proposes a comprehensive model to investigate the influence of underlying
factors influencing the adoption of mobile banking technologies in India. Second, the study
signifies the moderating role of perceived risk and trust in the relationship between behav-
ioral intention and actual use. Third, it investigates the role of perceived financial cost on
the user’s intention to adopt mobile banking. Forth, the study provides important insights
to the policymakers, practitioners, and scholars about the key drivers and inhibitors of
mobile banking adoption by the consumers in India. The findings of the study may be
helpful for the regulator and bankers to improve the diffusion and penetration of mobile
banking services in India.

The rest of the paper is structured as follows. Section 2 provides a background
of the study and hypotheses development. Section 3 presents the sample and research
methodology used in the study. The final section discusses the results of the analysis,
findings, and conclusions.

2. Literature Review

Prior studies have used different theories to understand the behavioral intention
towards adopting ICTs. The “Technology Acceptance Model” (TAM) and the “Unified
Theory of Acceptance and Use of Technology” (UTAUT) are the most widely used theories
to understand and predict the users’ intention to adopt ICTs. Regarding the acceptance
and adoption of information systems, the TAM model [30] is considered to be one of the
oldest and most influential theoretical models. The TAM model is an extension of the
“Theory of Reasoned Action” (TRA) model proposed by Fishbein and Ajzen [31], which
was developed in psychology to explain and predict various behaviors. However, while
it can be used to explain the user’s intention to adopt ICTs, the TAM model replaces
the attitude measures of the TRA model with two technology measures, i.e., perceived
usefulness and perceived ease of use [32]. Subsequently, the TAM model has been widely
used to explain the adoption of a variety of technologies [33–38].

The UTAUT model is the extension of the TAM model proposed by Venkatesh et al. [39].
It was developed by integrating constructs from eight prominent Information system
models. These models are: the “Theory of Reasoned Action” (TRA) by Fishbein and
Ajzen [31], the “Technology Acceptance Model” (TAM) by Davis [30], the “Theory of
Planned Behaviour” (TPB) by Ajzen [40], the “Decomposed Theory of Planned Behaviour”
(DTPB) by Taylor and Todd [41], the “Social Cognitive Theory” (SCT) by Bandura [42], the
“Model of Personal Computer Utilization” (MPCU) by Thompson, Higgins, and Howell [43],
the “Motivational Model” (MM) by Davis, Bagozzi, and Warshaw [44], and the “Innovation
Diffusion Theory” (IDT) by Rogers [45]. Various researchers have suggested that the
UTAUT model provides a better understanding of technology adoption than other similar
theories do. Yu [46] concluded that the UTAUT model is suitable for examining the
acceptance and usage of ICTs in different work environments.

The UTAUT model provides four key indicators that explain behavioral intentions (i.e.,
performance expectancy, effort expectancy, social influence, and facilitating conditions).
In addition, these constructs are moderated by age, experience, gender, and usage. The
examination of these constructs enables a better understanding of the consumers’ intention
to use specific information systems, allowing a determination of the critical influences on
behavioral intention in any given context to be achieved [47]. Consequently, the UTAUT
model has been widely used by the researchers to explain and predict an individual’s inten-
tion to adopt and use various technologies such as e-governance [48,49], ICT [32,50], mobile
learning/e-learning [51,52], mobile payment [23–53], health information technology [54,55],
online information services [56], the use of social media [57], social learning system [58],
the acceptance of interactive whiteboard [59], and RFID-enabled services [60]. The model is



Sustainability 2023, 15, 4053 4 of 21

equally applied to predict the use and acceptance of mobile/intent banking [12,19,61–65].
This model is chosen in the present study as it is the most comprehensive model that ex-
plains technology acceptance and usage. The following section provides the development
of the hypotheses.

2.1. Hypotheses Development
2.1.1. Performance Expectancy (PE)

Venkatesh et al. [39] define PE as “the degree to which an individual believes that
using the system will help him or her to attain gains in job performance” (p. 447). It is the
extent to which individuals believe that mobile banking technology will be more helpful
than traditional banking is. It measures how an individual perceives mobile banking
as beneficial to their banking transactions [66]. If the consumers think mobile banking
has an added advantage over traditional baking, they are more likely to adopt mobile
banking [67,68]. Many previous studies have concluded that mobile banking is a more
convenient platform for consumers to use a wide range of banking services at any place
and time [8,10,69–72]. Prior studies suggest that PE significantly impacts the behavioral
intention to adopt mobile banking (BI) [73,74]. Based on previous research findings, this
study also assumes that PE positively influences the adoption of mobile banking. Thus, the
following hypothesis is proposed:

Hypothesis 1 (H1). Performance expectancy positively affects behavioral intentions.

2.1.2. Effort Expectancy (EE)

Mortimer et al. [75] explained that EE is the degree of ease related to the use of an
information system. The intention to use a new system or technology depends not only on
the perceived benefits of using that system or technology, but it is also strongly influenced
by the level of effort it requires to use it [8,76,77]. Mobile banking usage requires certain
skills and knowledge, which play a critical role in the acceptance of mobile banking. The
adoption of mobile banking is more likely if it is less complex and easy to operate [2]. Many
prior studies have found a positive impact of EE on mobile banking adoption [5,10–12].
Therefore, the following hypothesis is proposed:

Hypothesis 2 (H2). Effort expectancy positively affects behavioral intentions.

2.1.3. Social Influence (SI)

Social influence refers to how the prevailing social environment impacts an individual.
Individual decisions and behaviors, to some extent, are influenced by the opinions and
suggestions of others [19,78]. In a collectivist country such as India, people attach more
importance to the opinions of family members, friends, peers, and others in their social
circle. Information accessed through social surroundings plays a critical role in enhancing
consumer awareness and influencing behavioral intention towards mobile banking adop-
tion. Williams et al. [47] noted that subjective social norms and social factors help to predict
an individual’s behavioral intention. Several prior studies have found that SI positively
impacts the adoption of a new information system [8,10,46,74]. Accordingly, the following
hypothesis is proposed:

Hypothesis 3 (H3). Social influence positively affects behavioral intentions.

2.1.4. Facilitating Conditions (FC)

Venkatesh et al. [39] described the facilitating condition as the existing organizational
and technical support required to adopt and use any system. The adoption of mobile
banking requires knowledge and a certain set of skills. People are more likely to adopt
mobile banking if there are proper support services for using mobile banking [8]. Prior
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studies focused on the adoption and usage of mobile banking found that certain levels of
skills and technical know-how positively impact the adoption and actual use of mobile
banking (AU) [8,13,16]. Based on the theoretical argument and findings of the previous
research, this study proposed the following hypothesis:

Hypothesis 4 (H4). Facilitating conditions positively affect the actual use of mobile banking services.

2.1.5. Behavioral Intention (BI) and Actual Use (AU)

Warshaw and Davis [79] defined BI as “the degree to which a person has formulated
conscious plans to perform or not perform some specified future behaviour.” (p. 214). The
extant literature considers BI to be a better predictor of behavior than attitude is [80]. In
technology adoption literature, BI has been widely used as a predictor of AU [39]. The
majority of the studies conducted on the adoption of an information system reported a
significant positive relationship between BI and AU [38,52,81–86]. Thus, a higher level of
intention to adopt the system will lead to a greater possibility of intention being converted
into that behavior. Moreover, in the context of the adoption of mobile banking, several
studies have demonstrated a significant positive effect of BI on the AU [63,72,87–90].
Therefore, the following hypothesis has been proposed:

Hypothesis 5 (H5). Behavioral intentions positively affect the actual use of mobile banking services.

Though it is widely used by researchers to explain the adoption of various IT-enabled
services, the UTAUT model has been extended by adding some context-specific variables
into the model (for more details, see Table 1). For example, Abdou and Jasimuddin [91]
improved upon the UTAUT model to predict the e-learning intentions of the end users of
the banks in France and incorporated attitude towards e-learning and top management
support in the model. Both the variables were found to be significantly related to behavioral
intentions. Similarly, Alshehri, Rutter, and Smith [92] proposed the addition of technical
support to the UTAUT model, while improving upon the model to explain the students’
perception of the learning management system in Saudi Arabia. In addition, Kim and
Lee [82] utilized the UTAUT model to explain the teachers’ intention to use ICT-based
instructions in class and included education policy and usage habits in the original UTAUT
model. The results indicated a significant influence of these variables on BI and AU.

Moreover, in the domain of mobile banking adoption also, the UTAUT model has
been extended and certain domain-specific variables have been added to the model. For
example, Zhou et al. [16] and Oliveria et al. [63] integrated UTAUT and Task Technology
Fir (TTF) models to explain mobile banking adoption by the users. Therefore, the basic
constructs of the TTF model, i.e., task characteristics, technology characteristics, and task
technology fit, were incorporated into the UTAUT model. Additionally, Bhatiasevi [88] also
improved upon the UTAUT model to explain the adoption of mobile banking in Thailand
and proposed the inclusion of perceived credibility, financial cost, and convenience to
the basic framework of the UTAUT model. Based upon the careful review of the existing
literature, the present study proposes the addition of perceived risk, trust, and financial
cost to the UTAUT model.

2.1.6. Perceived Financial Cost (PFC)

Cost is one of the most important factors determining the extent of the adoption
of any IT-enabled service. PFC refers to the amount of money the consumers of mobile
banking services believe they will have to pay [23,93]. The financial cost should be lower
than the benefits derived from using the service. The cost incurred using mobile banking
largely influences the BI of individuals [93]. If the PFC of adopting mobile banking is more
than the benefits that are received, the customers will be less inclined to adopt mobile
banking [46,77]. Yang [94] noted that a higher perceived cost of using mobile banking
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negatively influences the adoption of mobile banking. In line with the theoretical argument
and previous findings [8,12,46], this study assumed that the PFC negatively impacts the BI.

Hypothesis 6 (H6). Perceived financial cost negatively affects the behavioral intentions.

2.1.7. Perceived Risk (PR)

Mobile banking technology allows the customers to conduct financial activities through
an online platform, which inherently increases the transaction risk [69]. Several authors
outlined the importance of risk mitigation in shaping the consumers’ behavioral inten-
tion [47,95]. Consumers tend to adopt technologies and systems that are less risky. Chen [95]
argues that the individual attitude towards the mobile banking transaction risk is directly
related to the use of mobile banking services. Tan and Lau [19] found that the percep-
tion of high level of risk leads to a low intention to adopt mobile banking. Similarly,
Wei et al. [17] found that risk negatively affects the usage behavior. Hence, the PR about
mobile banking transactions is a very important determinant of the BI, which demonstrates
the risk-aversion tendency of mobile banking users. Thusi and Madaku [90] conducted
a study on South Africa’s millennials and found that the PR affects the BI and AU. Cao
and Niu [96] also demonstrated that the PR negatively influences user adoption of Alipay.
Several empirical studies reported a significant relationship between PR and the adop-
tion of mobile banking services [1,5,17,25,77,97]. Accordingly, this study proposed the
following hypothesis.

Hypothesis 7 (H7). Perceived risk negatively affects the actual use of mobile banking services.

2.1.8. Perceived Trust (PT)

Prior studies have documented PT as a crucial factor affecting the customers’ intention
to adopt technology-based products or services [98–102]. PT refers to the feeling of confi-
dence and assurance about using mobile banking [103]. Hanafizadeh et al. [104] explained
that PT is an individual’s belief to use mobile banking services willingly. A sense of trust
helps the diminish the consumers’ security and privacy concerns [47,105]. Consumers
who lack awareness and knowledge are more vulnerable to privacy and fraudulent issues.
Consumers are more conscious of security and privacy concerns while adopting any new
systems. Therefore, banking companies can enhance the consumers’ trust in mobile bank-
ing services by incorporating adequate security features in the system [12]. Furthermore,
Warsame and Ireri [86] reported that PT positively influences the usage behavior. Thus, PT
plays a crucial role in the adoption of mobile banking services [25,86,90,106]. This study
posits the following hypothesis:

Hypothesis 8 (H8). Perceived trust positively affects the actual use of mobile banking services.

2.2. The Moderating Role of PR and PT

The extant literature considers PR and PT as major determinants of the adoption of
mobile banking services [14,23,25,28,51,72,96,107]. Both these variables have been reported
to affect BI and AU in the existing literature. To better understand the interplay of PR and
PT with BI and AU, it would be interesting to determine the moderating effect of PR and
PT on the relationship between BI and AU.

The original UTAUT model considers demographic factors such as age, gender, expe-
rience, educational level, etc., to moderate the relationship of the major constructs (PE, EE,
SI, and FC) with BI and between FC and AU in the theoretical model. Moreover, only a
few studies have assessed the moderating role of PR in the domain of technology adoption.
For example, Im et al. [108] proposed PR as a moderator in the TAM model and estimated
the moderating effect of perceived usefulness and ease of use (with PR on BI). Similarly,
Ho et al. [109] also suggested that PR moderates the effect of the determinants of BI in
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the TPB model (i.e., attitude, subjective norms, and perceived behavioral control) on trust
intentions. In addition, Susanto et al. [84] conceptualized PR as a moderator in the UTAUT2
model. Moreover, Rehman et al. [81] integrated the TAM and TPB models to explain
online shopping behaviors in Pakistan and reported that the relationship between purchase
intention and online shopping behavior was moderated through trust and commitment.

Thus, based on the above discussion, it is evident that the effect of BI on AU may be
conceptualized to be moderated through PR and PT. Assessing the interaction effect of BI
with PR [84] and BI with PT [81] on AU may lead to some interesting and unique results.
Therefore, the following hypotheses have been proposed:

Hypothesis 7.1 (H7.1). Perceived risk negatively moderates the effect of behavioral intention on
actual use.

Hypothesis 8.1 (H8.1). Perceived trust positively moderates the effect of behavioral intention on
actual use.

Based on the above discussion the proposed research model for the present study has
been provided as Figure 1. 
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Table 1. Selected studies that improved upon the UTAUT model to explain the adoption of technology-
enabled products/services.

S. No. Author Technology/
IT-Enabled Service

Key Variables
Added to the

UTAUT Model

Moderating
Variables Major Findings

1 Zhou et al. [16] Mobile banking Task technology fit NA
Task technology fit significantly
affects performance expectancy
and user adoption.

2 Keong et al. [110] ERP System
Shared belief,

training, and project
communication

Gender and age
UTAUT model was successfully
extended to explain end users’
intention adopt the ERP system.

3 Slade et al. [111] Remote mobile
payments

Innovativeness,
perceived risk, and
trust in the system

NA

The effect of trust in the system was
found to be fully mediated through
perceived risk. Additionally,
innovativeness was significantly
related to behavioral intention.

4 Bhatiasevi [88] Mobile banking
Perceived credibility,

financial cost,
and convenience

NA

Perceived credibility and
convenience were positively
influencing behavioral intention.
However, the perceived financial
cost was found to exhibit no effect
on behavioral intention.

5 Afshan and
Sharif [73] Mobile banking Task technology fit

and initial trust NA
Both variables were found to be
significantly related to behavioral
intention.

6 Nysveen and
Pedersen [60]

RFID enabled
services

Perceived privacy
risk, technology

anxiety, and attitude

Gender, age, and
experience

Technology anxiety, along with
performance expectancy and
effort expectancy, were
significantly related to attitude
towards the use of the
RFID-enabled services. Moreover,
gender was found to moderate
the majority of the relationships.

7 Tarhini et al. [18] Internet banking Perceived credibility
and task technology fit NA

Both perceived credibility and task
technology fit were found to be
significant predictors of intention
to adopt internet banking.

8 Alharbi [24] Cloud computing Trust NA

The results indicated that trust
positively affected the user’s
intention to adopt cloud
computing.

9 Hoque and
Sarwar [54] mHealth

Technology anxiety
and resistance

to change
NA

Technology anxiety and resistance
to change were reported as
important factor of intention to
adopt mHealth services by
elderly people.

10 Basri [13] Mobile banking Perceived
convenience Gender

Perceived convenience
significantly contributed to the
improved UTAUT model to
effectively analyse the adoption of
mobile banking.

11 Giovanis et al. [25]
Mobile self-service

retail banking
services

Perceived risk, trust,
and innovativeness Experience

All three variables added to the
UTAUT model significantly
impacted behavioral intention to
use the given service.

12 Warsame and
Ireri [86]

M-Shwari loan
services Trust Gender, age, and

religious belief
Trust exhibits significant positive
influence on usage behavior.
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Table 1. Cont.

S. No. Author Technology/
IT-Enabled Service

Key Variables
Added to the

UTAUT Model

Moderating
Variables Major Findings

13 Sobti [14] Mobile payment
services

Perceived risk,
cost, and

demonetization effect

Gender, age,
and education

Both perceived risk and cost were
identified as the major
determinants of behavioral
intention. Moreover, the
demonetization effect was found
to exhibit a significant influence
on usage behavior.

14 Islam et al. [62] Mobile banking Perceived credibility NA
Perceived credibility was
positively related to behavioral
intention.

15 Gupta et al. [15] Adoption of
payment banks Perceived credibility NA

Perceived credibility was reported
to be a significant determinant
of user’s intention to adopt
payment banks.

16 Rahi et al. [112] Internet banking

Website design,
customer service,

reliability, and
assurance

NA

The integrated model was
empirically validated. Assurance
was reported to be the most
important factor for the successful
adoption of internet banking.

17 Albashrawi and
Motiwalla [113] Mobile banking

System quality,
service quality, and
information quality

NA

System and information quality
were reported to be significantly
related to satisfaction, whereas
service quality was found to be
non-significant.

18 Al-Saedi et al. [23] M-payment Perceived risk, trust,
cost, and self-efficacy NA

Perceived trust, cost, and
self-efficacy were reported to
influence behavioural intentions,
whereas perceived risk was found
non-significant.

19 Sharma et al. [26] Online travel
purchase

Perceived trust
and attitude NA

Both perceived trust and attitude
were reported to be significant
predictors of consumer’s
intention to purchase travel
tickets online.

20 Shah et al. [83]
Information and
communication
technology ICT

IT capability NA

UTAUT model was successfully
extended by including IT
capabilities in the model to
explain teacher’s adoption of ICT.

21 Altalhi [114] Adoption of MOOCs
in higher education

Self-efficacy
and attitude NA

UTAUT model was effectively
applied to explain the usage of
MOOCs in higher education by
incorporating self-efficacy and
attitude in the model.

22 Li [115] E-Government
Services

Perceived risk and
e-government trust

(trust of government
and trust of
technology)

Perceived risk

Perceived risk was negatively
moderating the effect of trust of
government and trust of
technology on citizen’s
e-government adoption.

23 Wei et al. [17] Mobile payment
services

Promotional
activities and
perceived risk

Gender

Both promotional activities and
perceived risk were found to be
significantly influencing the
actual usage of the mobile
payment services.

3. Materials and Methods

The study was carried out utilizing a descriptive research design. The population of
the study comprises young consumers that were 18–30 years old, who were familiar with
new technologies such as the internet, mobiles, social media, etc. These young consumers
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are relatively more tech savvy and are ready to adopt new technologies. Consequently, the
findings of the study are generalized only for the population of the age group 18–30 years.
In addition, a relatively more homogenous sample strengthens the internal validity of
the study [116]. The sample respondents were chosen using non-probability purposive
sampling. Data for the study were collected using a survey questionnaire developed using
the existing literature. The respondents were informed about the motives and objectives
of the study, and they participated in the survey solely on a volunteer basis. They were
assured that the responses provided by them would be kept strictly confidential and would
be used for academic purposes only. The questionnaire was divided into two major sections.
The first section asked a few elementary questions, such as: whether the respondents use
mobile banking and how long they have been using it. The remaining part of the first
section included items related to all the latent variables conceptualized under study on a
five-point Likert scale (ranging from “1 = strongly disagree to 5 = strongly agree”). The six
basic latent variables of the UTAUT model, i.e., PE (four items), EE (four items), SI (three
items), FC (four items), BI (three items), and AU (four items) were adapted from the studies
of Venkatesh et al. [39] and Venkatesh and Zhang [117]. Additionally, the four item scale to
measure PFC was taken from Lauren and Lim [93] and Sripalawat et al. [118], whereas PR
and PT (five items each) were taken from Hanafizadeh et al. [104] and Sarfaraz [119]. The
second section of the questions records general demographic information such as gender,
education, occupation, marital status, and income.

A sample of total 253 respondents aged from 18 to 30 years was collected to attain the
objectives of the study. The general demographic profile of the respondents is detailed in
Table 2. The sample was comprised of 53.8% male and 46.2% female respondents. The majority
of the respondents (75.4%) were either graduates or postgraduates, and the rest, 24.6%, had
educational qualifications up to the intermediate level. Additionally, 41.7% of the respondents
were students, while 23.4% were employed, and the rest, 34.9%, were self-employed or
engaged in other occupations. Moreover, more than half of the sample respondents (56.4%)
were unmarried, and the rest, 43.6%, were married. Looking at the income profile of the
respondents, 34% of the respondents had an income that was below Indian National Rupees
(INR) 25,000, and 22.4% had an income between INR 25,000 and INR 50,000. In addition, only
a nominal amount, 3.7%, of the respondents had a monthly income of between INR 50,000
and INR 75,000, and rest, 39.8%, had an income of more than INR 75,000.

Table 2. Profile of the respondents.

S. No. Variable Categories Frequency Percentage

1 Gender
Male 135 53.8
Female 116 46.2

2 Education

No Formal Education 13 5.2
High School 15 6.0
Intermediate 34 13.5
Graduation 96 38.1
PG and Above 94 37.3

3 Occupational Status

Students 105 41.7
Employed 59 23.4
Unemployed 27 10.7
Self-Employed 58 23.0
Others 3 1.2

4 Marital Status
Married 109 43.6
Unmarried 141 56.4

5 Monthly Income (in Rupees)

Below 25 K 82 34.0
25 K–50 K 54 22.4
50 K–75 K 9 3.7
75 K–100 K 46 19.1
More than 100 K 50 20.7

6 Whether using mobile baking? Yes 243 96.0
No 10 4.0

7 Experience of using mobile banking
Less than one year 30 11.9
1–3 years 114 45.0
More than 3 years 109 43.1
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Moreover, 96% of the sample respondents were using mobile banking, and only 4%
were not using these services. Additionally, 43.1% of the sample had more than 3 years of
experience of using mobile banking, whereas 45% had between 1 and 3 years of experience.
Only 11.9% of the respondents had less than one year of experience of using mobile banking.

4. Results
4.1. Measurement Model

The proposed model was validated empirically by applying structural equation mod-
elling in Amos, the 20.0 version. Confirmatory factor analysis was employed to test the
relationships between the latent variables and the corresponding observed variables in
the measurement model. The goodness-of-fit of the measurement model was examined
using Chi-square statistics. The model fitness results are detailed in Table 3. The results
indicate an acceptable model fit with a Chi-square value of 897.33 and a degree of freedom
of 558 (p = 0.000 < 0.001). Fundamentally, the p-value corresponding to the Chi-square test
should be more than the level of significance (i.e., =0.05) to produce goodness-of-fit of the
model. However, a significant Chi-square value is expected, as this value is sensitive to
the sample size [120]. Therefore, other model fit indices suggested by various scholars,
e.g., Hair et al. [121] and Hu and Bentler [122], were also estimated to check whether the
measurement model produces a better model fit or not. The examination of other fit indices
such as the goodness-of-fit index (GFI = 0.838 > 0.8), the adjusted goodness-of-fit index
(AGFI = 0.806 > 0.8), Tucker–Lewis Index (TLI = 0.954 > 0.09), the comparative fit index
(CFI = 0.959 > 0.9), the root mean square error approximation (RMSEA = 0.049 < 0.08),
and the standardized root mean residual (SRMR = 0.038 < 0.08) demonstrated that all
the fit indices are within the recommended threshold suggested by Hu and Bentler [122].
Thus, the results of the confirmatory factor analysis ensure a satisfactory measurement
model fitness.

Table 3. Results of the goodness-of-fit (measurement model).

Fit Indices CMIN df p-Value CMIN/df GFI AGFA TLI CFI RMSEA SRMR CLOSE

Suggested Threshold p > 0.05 <3 >0.8 >0.8 >0.9 >0.9 <0.08 <0.06 >0.05
Model Values 897.33 558 p = 0.000 1.608 0.837 0.806 0.954 0.959 0.049 0.038 0.590

4.2. Reliability and Validity

All the constructs under study were examined for reliability and validity. Construct
reliability refers to the extent to which the observed variables corresponding to a construct
are internally consistent. Composite reliability (CR) values that are greater than 0.7 [123]
indicate the reliability of the constructs. CR values for all the constructs range from 0.895 to
0.928 (see Table 4), indicating that all the values are within the recommended threshold.
Moreover, for convergent validity, the average variance extracted (AVE) value for each
construct should be more than 0.5 [124]. The AVE values range from 0.687 to 0.787, which
confirms that all the constructs hold convergent validity. In addition, discriminant validity
was also examined by comparing the square root of AVE with the correlation among the
constructs [124]. Table 3 shows that the square root of AVE (values in diagonals) of each
construct is greater than the correlation of the construct with the remaining constructs. Thus,
the results demonstrate that all the constructs have reliability and validity (convergent
and discriminant).
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Table 4. Reliability and validity.

CR AVE AU PE EE FC PR PT PFC BI SI

AU 0.922 0.746 0.864 *
PE 0.925 0.756 0.434 ** 0.869
EE 0.914 0.726 0.411 0.595 0.852
FC 0.919 0.740 0.395 0.744 0.682 0.860
PR 0.916 0.687 0.434 0.643 0.574 0.727 0.829
PT 0.928 0.720 0.476 0.741 0.612 0.771 0.750 0.848

PFC 0.908 0.711 0.257 0.345 0.266 0.479 0.559 0.599 0.843
BI 0.917 0.787 0.473 0.791 0.720 0.853 0.819 0.832 0.503 0.887
SI 0.895 0.740 0.427 0.692 0.623 0.767 0.718 0.828 0.617 0.766 0.860

Note: * Square root of AVE (all values in diagonals); ** inter-construct correlations (values below diagonals);
(AU—actual use; AVE—average variance extracted; BI—behavioral intentions; CR—composite reliability; EE—
effort expectancy; FC—facilitating conditions; PE—performance expectancy; PFC—perceived financial cost;
PR—perceived risk; PT—perceived trust; SI—social influence).

4.3. Structural Model

After operationalizing all the constructs of the study by estimating the goodness-of-fit
of the measurement model, reliability, and validity of the constructs in the confirmatory
factor analysis, a path analysis conceptualizing the hypothesized relationships among
the constructs (as shown in the proposed model) was carried out in the Amos software.
The path analysis results of the structural model are detailed in Table 5. The findings
indicate that PE significantly influences (standardized estimates = 0.442; p < 0.001) BI. Thus,
the empirical results support H1. Additionally, EE was reported to positively affect BI
(standardized estimates = 0.332; p < 0.001). So, H2 is also accepted. One of the important
determinants of BI in the UTAUT mode, i.e., SI, was also reported to be significantly related
to BI (standardized estimates = −0.165; p > 0.001). Thus, H3 is also supported by the
empirical evidence. However, contrary to the existing literature, the FC (standardized
estimates = −0.186; p > 0.001) were not found to be related to the AU. Thus, H4 is not
supported. Therefore, the results of the study validate the improved UTAU model to the
explain consumers’ intention to adopt and use mobile banking, and three out of four deter-
minants were found to be significant at stimulating a favorable intention to adopt mobile
banking by the users. Only the FC were found to exhibit no significant impact on the AU.
Finally, BI (H5) was found to be positively related to AU (standardized estimates = 0.338;
p < 0.001).

Table 5. Results of hypotheses testing.

Hypotheses Direct Effect
(Standardized Estimates) Moderating Effect Results

H1: PE→ BI 0.442 ** Supported
H2: EE→ BI 0.322 ** Supported
H3: SI→ BI 0.165 ** Supported
H4: FC→ AU −0.186 Not Supported
H5: BI→ AU 0.338 ** Supported
H6: PFC→ BI 0.170 ** Supported
H7: PR→ AU −0.081 Not Supported
H8: PT→ AU 0.470 ** Supported
H7.1: PR × BI→ AU −0.192 ** Supported
H8.1: PT × BI→ AU 0.204 ** Supported

Note: ** p < 0.001.

Additionally, three variables: PFC, PR, and PT, were identified through an extensive
literature review and proposed to be integrated with the basic structure of the UTAUT
model. The findings demonstrated that PFC (standardized estimates = 0.170; p < 0.001)
significantly affects the BI (H6). However, PR was found to exhibit no significant impact
on the AU (standardized estimates = −0.081; p > 0.001). Thus, H7 is not supported. In
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addition, PT (standardized estimates = 0.470; p < 0.001) was found to exhibit a significant
positive impact on AU; therefore, H8 is accepted. In addition to the direct effect of the
above-mentioned determinants on BI and AU, the study proposed that the effect of BI on
AU was moderated through PR (H7.1) and PT (H8.1). The results demonstrated that PR
negatively moderated the effect of BI and AU (standardized estimates = −0.192; p < 0.001),
whereas PT was positively moderating the relationship between BI and AU (standardized
estimates = 0.204; p < 0.001). Furthermore, the determinants of BI, as conceptualized in the
proposed model, explain 84.3% of the variance, whereas 29.4% of the variance in AU is
explained through its predictors.

5. Discussion

The adoption of a new technology or information system is heavily influenced by
the risk perception of the user. Consumers are highly suspectable to using a technology
that involves financial transactions and the possible loss of their money in any contingent
situation. Therefore, building trust and confidence among the users that the technology is
safe and all the necessary measures have been taken to ensure the safety of their personal in-
formation and money is very critical for the successful adoption of these technologies. Thus,
the consumers’ perception of risk and their trust in the system become crucial determinants
of the consumers’ intention to adopt the system and the actual use of the technology or
system [16,17,23,24,60,88]. The present study improves upon of the most popular and
widely used theoretical models, i.e., the UTAUT model, to explain the consumers’ adop-
tion of mobile banking and investigates the role of PR and PT in the adoption of mobile
banking services.

Thus, the study’s main objective was to investigate the moderating role of PR and PT
on BI and AU by using the UTAUT model as the underpinning theoretical model. The
empirical evidence supported the extension of the UTAUT model to explain the consumers’
intention to adopt mobile banking. PE, EE, and SI exhibited a positive influence on BI.
However, the FC were not reported to be significant at stimulating the use of mobile
banking by consumers. Furthermore, the adoption of any new technology or system
heavily depends on whether the users perceive the technology to be beneficial for them.
If the consumers perceive mobile banking as more helpful for fulfilling their banking
needs than traditional banking is, they will tend to use it. Thus, PE is the most crucial
determinant of the consumers’ intention to use mobile banking. The empirical results also
support the above notion and are in line with the existing literature [67,72,74]. Additionally,
despite the technology being useful and beneficial for the user, the rate of the adoption of
the technology will majorly depend on how easy or difficult the use of the technology is.
Consumers tend to use mobile banking as it requires less effort to make the transaction
and is easy to use through smartphones anywhere and at any time. The present study also
demonstrates that EE is a major antecedent of the consumers’ intention to adopt mobile
banking, and this supports the existing literature [11,12,76].

Furthermore, the adoption of the new technology is highly influenced by the social
surroundings of the consumers, including family, friends, peers, etc. Consumers are more
inclined to purchase and use products and services which others in their social surroundings
are also using. They also obtain information and feedback on the use of the technology
from their social groups. The present study also indicated that SI plays a significant role
in stimulating the consumers to use mobile banking. Thus, the study strengthens the
existing literature [46,74], which identifies SI as a critical motivator for the adoption of
mobile banking. However, the empirical results do not support the hypothesis that the
FC positively influence the adoption and actual use of mobile banking. These results
contradict the previous literature [16,17,63]. However, a few other studies such as those by
Bhatiasevi [79] and Hoque and Sarwar [54] have also reported that facilitating conditions
had no significant impact on the actual use of mobile banking services. One of the possible
reasons could be that the sample respondents of the study were young, educated students
and working professionals who have the required knowledge and skills to operate mobile
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banking on their smartphones. Moreover, the PFC of using mobile banking was also
reported as one of the important determinants of the consumers’ intention to adopt mobile
banking, which is in line with the existing literature [16,23]

Despite mobile banking being very useful and easy to use and that many persons
in the social surrounding may also be using it, consumers may be highly susceptible to
mobile banking as they may perceive it as risky. Therefore, improving the consumers’
trust in mobile banking services is essential for the successful adoption of mobile banking.
The results of the study demonstrate that PT exhibited a significant positive impact on
the AU. These results corroborate the existing literature on the role of trust in mobile
banking adoption [24,25,73]. However, contrary to the assumption, the PR was found to
exhibit no impact on the AU, which contradicts the earlier findings [17,25,27,111]. However,
the investigation of the moderating effect of PR and PT revealed some interesting and
significant results.

The moderating effect of PR on the relationship between BI and AU is presented in
Figure 2. It is evident from Figure 2 that when consumers perceive there to be a low level
of risk in using mobile banking, the change in AU corresponding to the change in BI from
low to high is relatively greater than the scenario when the consumers perceive there to be
a high level of risk. Thus, it is evident from the moderating results that the adoption and
use of mobile banking largely depend on the level of risk perceived by the consumers. A
low level of risk corresponds to a high level of use of mobile banking, while a high level of
risk results in a low actual use level. Therefore, the results indicated that despite PR having
no direct effect on the AU, it negatively moderates effect of BI on AU.
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Furthermore, PT positively moderates the relationship between BI and AU. The
moderating effect (or interaction effect) of PT is presented in Figure 3. It is clear from
Figure 3, that for a low level of PT, the AU increases when the BI increase from low to high.
However, this increment in the AU is relatively higher for a high level of PT. Thus, the
likelihood of BI being converted into the AU becomes high when the consumers exhibit
trust in these services.
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6. Conclusions

The study mainly contributes by exploring the moderating role of PR and PT on the
relationship between BI and AU. Researchers have always been interested in finding the
factors affecting the intentions and how these intentions are converted into actual behaviors.
The present study not only examines the effect of PR and PT on the actual use of mobile
banking, but it also explores how the BI lead to AU when the PR and PT in the given
technology are high or low. A very limited amount of knowledge is available on how
BI will transform into AU for a given level (high/low) of PR and PT. The results of the
study demonstrate that when the consumer perceives there to be a high level of risk in
using mobile banking, the likelihood of the BI being converted into AU is low compared to
that which occurs when the consumers perceive there to be a low level of risk. Similarly,
the possibility of the BI being converted into AU is high when the consumers trust the
technology and vice versa.

The study produces a number of theoretically meaningful implications. First, the
study provides an integrated framework based on the UTAUT model to predict mobile
banking adoption. The study improves upon the UTAUT model and incorporates perceived
financial cost, perceived risk, and perceived trust into the framework of the UTAUT model.
The majority of the earlier studies conceptualized perceived risk and perceived trust
as antecedents of behavioral intentions. However, the current study investigates the
transformation of the behavioral intentions into actual use and proposes perceived risk and
perceived trust as moderators of the relationship. The study addresses this gap between
behavioral intentions and actual use and explain how the intentions will be converted into
actual use.

The study also produces several implications for practitioners. The results of the
study demonstrate that the consumers’ intention to adopt mobile banking is significantly
influenced by PE, EE, and SI. In a country such as India, mobile banking is new banking
service that has gained popularity among consumers, especially after the demonetization
of the Indian currency [125]. The Indian economy is largely a cash-based economy that
is undergoing a digital transformation after demonetization. Thus, marketers should
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promote mobile banking to consumers by focusing on the convenience and ease of use
aspects of mobile banking. They should persuade the consumers that mobile banking
can be very useful for managing their financial transactions easily. Consumers give due
consideration to the opinion and advice of the important people in their social surroundings
while making a purchase decision. Thus, marketers should launch promotional campaigns
to create awareness about these services among the general public. They should also
attempt to satisfy and delight the existing customers by providing them with an excellent
service. A happy and delighted customer creates positive word-of-mouth promotion
among potential customers.

However, the customers may be susceptible to using mobile banking due to fear of
losing their money. Therefore, marketers must assure the customers that all the necessary
measures have been taken to keep these services safe and free from risk. Consumers are
becoming victims of cyber-attacks and online fraud, which shatters their confidence and
trust in mobile banking. Therefore, banks should educate the consumers on how to deal
with such issues. As the study results indicate that PR and PT moderate the effect of BI on
AU, the banks must develop trust among the consumers to make them feel safe while they
are using mobile banking services. They should also provide all the necessary information
about the direct and hidden costs of using mobile banking, as the perceived cost has been
found to be a major antecedent of the intention to use mobile banking in the present study.
The development of confidence in mobile banking services and reduction of the risk are
essential determinants for the successful adoption of mobile banking in India. Digital and
social media marketing may be effective marketing tools that may be utilized to connect
and communicate with existing and prospective customers. Consumers spend a significant
amount of time on various social media platforms, which may be used as an effective
promotional tool. Marketers may create online brand communities where they may share
information about the use of mobile and internet banking and ask consumers to share their
opinions, thoughts, problems, or complaints related to their mobile banking services.

The present study was constrained due to a few limitations, which are discussed here.
The first limitation of the study is the small sample size. Due to the constraints posed by
time and resources, the study was carried out with a sample size of 252 respondents. A
larger sample size may enhance the generalizability of the results. Moreover, the study
involved mostly young consumers of ages ranging from 18 to 30 years. Including the
consumers of other age groups may enhance the external validity of the study, and the
results may be generalized to a larger population. Another limitation of the study is
that the study was conducted in India, where the concept of mobile and net banking are
relatively new. The rate of adoption of mobile banking has significantly increased after the
demonetization of the Indian currency in 2016 [14]. The consumers’ intention to continue
to use mobile banking was further increased during the COVID-19 pandemic to promote
social distancing behaviors [126]. However, the use of mobile and internet banking in
India is still in a nascent phase. Thus, the study results may only be generalized for similar
settings, such as India, where mobile and internet banking are relatively new to consumers.
Finally, the study only focused on the three important determinants (PFC, PR, and PT) of
the adoption of mobile banking, apart from the constructs of the UTAUT model; however,
other important factors such as consumer characteristics are also crucial for describing the
adoption of mobile banking services. Therefore, future studies may focus on exploring the
role of consumer characteristics in the adoption of mobile banking. Moreover, the study was
conducted on the users of a specific age group (aged between 18–30 years only). Therefore,
future studies may further test the suggested model for users of other age groups to check
how perceived risk and perceived trust affect the behavioral intentions and actual use.
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