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Abstract
Mobile financial services are widely appreciated worldwide, but a considerable fragment of the population is resisting 
the technology. Therefore, the purpose of this paper is to identify and analyze the contextual relationships among a set of 
measures that influence the adoption of mobile financial services (MFSs). The paper employed the interpretive structural 
modeling technique to formulate a multilevel structural model with experts’ knowledge and experience. Using MICMAC 
analysis, the factors were classified into four clusters: autonomous, linkage, dependent, and driving based on their depend-
ence and driving power. The outcome shows that facilitating conditions is the most crucial factor in influencing the MFS 
adoption and demands special attention by authorities for better implementation of the technology. The findings will help 
the bank managers and telecom companies to direct their resources in significant areas.
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Introduction

Mobile technology has been acknowledged worldwide to 
provide financial services. With the expansion in the cov-
erage of mobile phone networks and accelerating growth 
in users, mobile financial services have become a powerful 
medium for banks to deliver financial services. The innova-
tion allowed the banks to offer a wide range of services to 
their customers, overcoming the temporal and spatial barri-
ers. Simultaneously, it extends the benefits of ubiquity, real-
time information, mobility, affordability, and convenience to 
mobile phone users. Also, mobile financial services involve 
lower operational costs to small- and medium-sized mer-
chants than other payment mechanisms such as credit cards 
(Koenig-Lewis et al. 2015a, b).

Mobile financial service (MFS) is a broad term that 
includes a range of financial services that can be performed 
on a mobile phone. The typology of mobile financial ser-
vices encompasses three leading forms: mobile banking, 

mobile money transfer, and mobile payment (Firpo 2009). 
Mobile banking serves as an additional channel for exist-
ing customers to interact with the bank. It allows them to 
open new bank accounts, access account information, check 
their balance, transfer funds, block missing cards, obtain 
branch and ATM locations, and even make financial invest-
ments. Mobile payment, on the other hand, allows the users 
to make person-to-business payments for goods and ser-
vices with the help of mobile phones either at the point of 
sale terminal or remotely. The customers are increasingly 
using these services as it increases their convenience by 
eliminating the need for coins and cash for small transac-
tions. Mobile money refers to the service that allows users 
to transfer money between people who have less access to 
bank accounts (Kim et al. 2018). These applications extend 
financial services to the people who are excluded from the 
banking system due to long distances and inadequate funds. 
Mobile financial services facilitate banks to enhance their 
service quality, build a competitive advantage, and provide 
value-added services to their clientele at a reduced cost. As 
per Reserve Bank of India (RBI) estimates, a transaction 
costs around 50 rupees if performed in a bank branch, 15 
rupees if conducted through ATM. In contrast, a net-based 
transaction costs only about 4 rupees to the bank (Price-
waterhouseCoopers, 2010). The spread is primarily due 
to savings in the payment of building rent and personnel 
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salary. Consequently, many banks and organizations have 
developed mobile financial services applications to reach 
out to mobile phone users to deliver financial services. By 
integrating the new practice (i.e., mobile financial services) 
into an existing structure (i.e., internet and banks), banks 
and other market players not only can retain current custom-
ers but also have the chance to transform the potential ones 
(i.e., mobile phone users) (Yen and Wu 2016). Besides, the 
provision of Aadhaar-enabled know your customer (KYC) 
norms have been leveraged for validating digital accounts 
and led to an exponential growth in the volume of mobile 
transactions in India.

The introduction of low-priced smartphones, coupled 
with reasonable mobile tariffs, has led to an expansion in 
India’s internet connectivity. As of November 2019, there 
were approximately 64.2 crores and 1.9 crores of wireless 
and wireline broadband subscribers, respectively, across the 
country (Reserve Bank of India 2020). Despite such prev-
alent adoption of smartphones and internet networks, the 
adoption ratio of mobile financial services is comparatively 
low (Deb and Agrawal 2017; Behl and Pal 2016; Thakur 
and Srivastava 2014). Therefore, it is imperative to exam-
ine the critical factors that impact mobile financial services 
adoption. Research studies have been conducted in India to 
explore the antecedents of MFS adoption. Most of the stud-
ies have either used structural equation modeling or regres-
sion analysis to analyze the structural relationship between 
factors as per the proposed framework (Elhajjar and Ouaida 
2019; Slade et al. 2015; Hussain et al. 2019; Farah et al. 
2018; Kwateng et al. 2019; Kishore and Sequeira 2016; 
Changchit et al. 2017). In their literature review on mobile 
banking adoption, Shaikh and Karjaluoto (2015) empha-
sized the need to conduct qualitative studies to explore the 
relationship among the factors applied. In this scenario, an 
approach like ISM allows exploring the linkages among 
the factors and providing a better understanding than the 
common survey method that usually pursues significant fac-
tors. The ISM technique facilitates collective knowledge of 
the factors rather than examining every factor in isolation. 
Mobile financial services adoption is a complex phenom-
enon that requires the simultaneous understanding of various 
factors and a hierarchy for the successful implementation of 
these variables. No other method helps to understand this 
interconnectivity or map the hierarchy of factors in order 
of their importance. Hardly any research has intended to 
explore the interactive relationships between these variables 
that can impact the management of resources by managers. 
It is challenging for them to determine the fundamental fac-
tors that require absolute priority for the successful imple-
mentation of mobile financial services. For this reason, it is 
essential to uncover the dynamic structure of MFS adoption. 
To the best of authors’ knowledge, no study has explored 
the interaction between the factors using the interpretive 

structural modeling (ISM) technique. Accordingly, this 
manuscript focusses on:

(a) Identifying the factors that lead customers to indicate 
their intention to adopt mobile financial services

(b) Studying the interaction between the antecedents using 
imperative structural modeling (ISM) approach.

This paper makes significant contributions to the extant 
literature. First, based on experts’ opinion, it extends the 
UTAUT 2 model by incorporating perceived risk and trust 
factors to explain user adoption behavior. Second, this 
research found facilitating conditions as the most crucial fac-
tor to drive MFS adoption. Third, the extant literature mainly 
focuses on exploring the factors that impact MFS adoption 
and seldom employed the ISM approach. This research 
tries to fill this gap and analyze the contextual relationships 
among the variables. The intention is to assist managers in 
the decision-making process and support devising strategies 
corresponding to each factor based on their relevance.

Literature review

Mobile financial services adoption

Yen and Wu (2016) defined mobile financial services (MFS) 
as the facility provided by financial institutions that allow an 
individual to perform various financial transactions with the 
help of a mobile handset and its application function. The 
adoption of mobile financial services has gained substantial 
attention in past research, and many studies have examined 
the factors affecting the behavioral intention of consumers to 
use these services. Extensive research has applied technol-
ogy adoption models to study user behavior. Notable among 
them are the theory of reasoned action (Fishbein and Ajzen 
1975), the theory of planned behavior (Ajzen 1985), the 
technology acceptance model (Davis et al. 1989), the task 
and technology fit model (Goodhue and Thompson 1995), 
the diffusion of innovation theory (Rogers 2003), and the 
unified theory of acceptance and use of technology (Ven-
katesh et al. 2003). It needs to be pointed that researchers 
have applied these theories to study mobile financial services 
adoption mainly by collecting empirical data through survey 
questionnaires and analyzed it with the structural equation 
modeling method (Dahlberg et al. 2015). But, the structural 
equation model or any other statistical analysis does not 
assess the interactive relationship among the factors. There-
fore, this research attempts to explore the factors affecting 
MFS adoption and study the contextual relationship among 
these factors to identify the fundamental measures. A thor-
ough literature review was carried out to gain a deep insight 
into MFS adoption. The motive is to initially draw a list of 
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enablers of mobile financial services adoption to be further 
discussed with experts to determine their relevance in the 
Indian market. It has been observed that perceived useful-
ness, perceived ease of use, trust, perceived risk, compatibil-
ity, social influence, facilitating conditions, perceived cost, 
and attitude are some of the factors that have been studied 
most frequently concerning MFS adoption (Dahlberg et al. 
2015; Liebana-Cabanillas et al. 2019). The identified factors 
were discussed with eighteen renowned academicians and 
practitioners having experience in the field of finance, bank-
ing, information technology, and the legal environment of 
the Indian banking system. Based on their assessment, ten 
enablers were finalized out of 15 factors that impact indi-
viduals’ judgment to adopt mobile financial services. The 
five factors were excluded as they were deemed unsuitable 
or similar to other constructs by the experts. The extracted 
factors were analogous to the constructs of the unified theory 
of acceptance and use of technology 2 (UTAUT2) with two 
additional dimensions. Table 1 pinpoints the ten identified 

factors that impact the mobile financial services system in 
the Indian scenario. Lastly, experts were requested to suggest 
the interrelationship between the constructs.

Performance expectancy

In mobile financial services, performance expectancy refers 
to the degree to which an individual believes that using a 
mobile phone will help him/her perform financial activities 
more efficiently. It reflects their perception of performance 
improvements such as convenient payment mechanisms, 
fast responses, and service effectiveness (Zhou et al. 2010). 
Owing to the ubiquitous nature of mobile phones and their 
increasing demand, users expect mobile financial services 
to save their time, increase their productivity and facilitate 
them to complete their tasks speedily (Bhatiasevi 2016). 
Accordingly, Hussain et al. (2019) and Zhou et al. (2010) 
found performance expectancy as the most reliable anteced-
ent to influence the behavioral intention of the individuals.

Table 1  Literature support to the identified factors

Antecedents Author (s)

M1 Performance expectancy Moorthy et al. (2020), Hussain et al. (2019), Farah et al. (2018), Gupta et al. (2019), Merhi et al. (2019), 
Alalwan et al. (2017), Oliveira et al. (2016), Musa et al. (2015), Bhatiasevi (2016), Teo et al. (2015), Oliveira 
et al. (2014), Yu (2012), Zhou et al. (2010), Tan et al. (2010)

M2 Effort expectancy Moorthy et al. (2020), Liébana-Cabanillas et al. (2020), Hussain et al. (2019), Mehri et al. (2019), Gupta 
et al. (2019), Farah et al. (2018), Alalwan et al. (2017), Oliveira et al. (2016), Musa et al. (2015), Bhatiasevi 
(2016), Teo et al. (2015), Oliveira et al. (2014), Yu (2012), Zhou et al. (2010), Tan et al. (2010)

M3 Social influence Wang and Dai (2020), Moorthy et al. (2020), Hussain et al. (2019), Kwateng et al. (2019), Gupta et al. (2019), 
Merhi et al. (2019), Farah et al. (2018), Malaquias et al. (2018), Alalwan et al. (2017), Oliveira et al. (2016), 
Musa et al. (2015), Bhatiasevi (2016), Teo et al. (2015), Koenig-Lewis et al. (2015a, b), Mortimer et al. 
(2015), Oliveira et al. (2014), Liébana-Cabanillas et al. (2014), Thakur and Srivastava (2014), Yu (2012), 
Zhou et al. (2010)

M4 Facilitating conditions Pal et al. (2020), Moorthy et al. (2020), Hussain et al. (2019), Gupta et al. (2019), Chawla and Joshi (2019), 
Farah et al. (2018), Kwateng et al. (2019), Alalwan et al. (2017), Oliveira et al. (2016), Bhatiasevi (2016), 
Teo et al. (2015), Oliveira et al. (2014), Yu (2012), Zhou et al. (2010), Tan et al. (2010)

M5 Hedonic motivation Moorthy et al. (2020), Hussain et al. (2019), Kwateng et al. (2019), Merhi et al. (2019),  Farah et al. (2018), 
Alalwan et al. (2017), Salimon et al. (2017), Oliveira et al. (2016), Yen and Wu (2016)

M6 Habit Pal et al. (2020), Hussain et al. (2019), Merhi et al. (2019), Kwateng et al. (2019), Farah et al. (2018), Alalwan 
et al. (2017), Yen and Wu (2016), Keramati et al. (2012)

M7 Perceived value Liébana-Cabanillas et al. (2020), Pal et al. (2020), Hussain et al. (2019), Kwateng et al. (2019), Merhi et al. 
(2019),  Narteh et al. (2017), Bhatiasevi (2016), Alalwan et al. (2017), Oliveira et al. (2016), Koksal (2016), 
Tran and Corner (2016), Teo et al. (2015), Hanafizadeh et al. (2014), Zhou (2011), Hsu et al. (2011), Ker-
amati et al. (2012), Mallat (2007)

M8 Perceived trust Pal et al. (2020), Lara-Rubio et al. (2020), Park et al. (2019), Chawla and Joshi (2019), Merhi et al. (2019), 
Kwateng et al. (2019), Farah et al. (2018), Alalwan et al. (2017), Narteh et al. (2017), Koksal (2016), Teo 
et al. (2015), Liébana-Cabanillas et al. (2014), Hanafizadeh et al. (2014), Keramati et al. (2012), Zhou 
(2011), Mallat (2007)

M9 Perceived risk Lara-Rubio et al. (2020), Pal et al. (2020), Liébana-Cabanillas et al. (2020), Park et al. (2019), Zhao et al. 
(2019), Farah et al. (2018), Narteh et al. (2017), Ramayah et al. (2017), Laukkanen (2016), Alalwan et al. 
(2016), Koenig-Lewis et al. (2015a, b), Mortimer et al. (2015), Liébana-Cabanillas et al. (2014), Hanafizadeh 
et al. (2014), Thakur and Srivastava (2014), Al-Jabri and Sohail (2012)

M10 Behavioral intention Liébana-Cabanillas et al. (2020), Hussain et al. (2019), Chawla and Joshi (2019), Farah et al. (2018), Ramayah 
et al. (2017), Alalwan et al. (2017), Narteh et al. (2017), Oliveira et al. (2016), Koksal (2016), Tran and 
Corner (2016), Bhatiasevi (2016), Musa et al. (2015), Teo et al. (2015), Mortimer et al. (2015), Yu (2012), 
Oliveira et al. (2014), Hanafizadeh et al. (2014), Thakur and Srivastava (2014), Hsu et al. (2011)
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Effort expectancy

Effort expectancy refers to the degree to which an individual 
believes that using a mobile phone will ease his/her financial 
tasks. Given the distinct nature of mobile financial services 
that require specialized knowledge and skill, effort expec-
tancy could play a significant role in determining consumers’ 
intention to use the service (Alalwan et al. 2016). Several 
researchers have validated the impact of effort expectancy 
on users’ intention to use mobile financial services (Hus-
sain et al. 2019; Giovanis et al. 2019; Alalwan et al. 2017; 
Tan et al. 2010; Teo et al. 2015; Musa et al. 2015). When a 
person conceives mobile financial services as uncomplicated 
and easy to use, he/she has a high intention toward using the 
technology.

Social influence

Social influence refers to the degree to which persons close 
to the individual affect his/her judgment to adopt mobile 
financial services. Social elements affect an individual’s 
behavior through three processes, i.e., identification, inter-
nalization, and compliance (Qasim and Shanab 2016). While 
the former two indicate a modification in an individual’s 
belief for potential social status gain, the compliance pro-
cess prompts a transformation in an individual’s intention 
to comply with social pressure (Venaktesh et al. 2003). The 
underlying assumption is that individuals tend to seek the 
opinion of their friends and relatives to reduce their anxi-
ety when introduces to new technology (Slade et al. 2015). 
Empirical studies by Giovanis et al. (2019), Oliveira et al. 
(2016), Musa et al. (2015), Koenig-Lewis et al. (2015a, b), 
Bhatiasevi (2016), and Farah et al. (2018) indicate that social 
influence was a significant factor to influence people willing 
to adopt mobile financial services.

Facilitating conditions

Facilitating conditions refer to the availability of required 
resources and aiding environment to support the use of 
mobile financial services. When individuals are equipped 
with an uninterrupted internet connection, affordable mobile 
phones, sound regulatory policies, technical assistance, and 
requisite knowledge and skills, they are motivated to use 
the services. Chawla and Joshi (2019) stated that the ability 
of banks, financial institutions, and telecom companies to 
provide competent services could instill confidence in the 
user and shape their attitude. Likewise, Hussain et al. (2019), 
Moorthy et al. (2020a), Oliveira et al. (2014), Alalwan et al. 
(2017), Crabbe et al. (2009), and Teo et al. (2015) claimed 
a significant impact of facilitating conditions on users’ 

intention to use mobile financial services. An individual 
perceives a sense of psychological control if he possesses 
certain facilitating conditions (Nel et al. 2012).

Hedonic motivation

Hedonic motivation refers to the fun or pleasure derived by 
using mobile financial services. These services are delight-
ful to users as it enables them to perform financial trans-
actions in a fun way (Oliveira et al. 2016). Alalwan et al. 
(2017) assert that the likelihood of adopting mobile bank-
ing could reach the highest level if such novel channels are 
perceived as joyful, entertaining, and pleasurable by bank-
ing clients. Indeed, mobile payment services allow users to 
transfer money to their family members and make payments 
for their basic needs, thus providing a feeling of satisfac-
tion and relaxation (Hussain et al. 2019). In the literature, 
hedonic motivation was found as an influential antecedent 
of mobile financial services adoption (Salimon et al. 2017; 
Alalwan et al. 2017; Farah et al. 2018).

Habit

Habit refers to the degree to which people use mobile finan-
cial services automatically due to repeatedly using mobile 
phones to conduct financial transactions. Venkatesh et al. 
(2012) suggested that the contextual environment needs to 
be stable to perform habitual behavior automatically. An 
action will only convert into a habit if the individual has 
some good experience working on that technology. In finan-
cial activities, people are more inclined to seek personal 
assistance and prefer to visit banks to solve their queries. 
Therefore, telecom companies and banks need to design 
these services to enhance their experience by incorporating 
comfortable and attractive features. Once the habit of using 
mobile financial services is developed among the users, it 
can be a strong determinant to derive their intention (Yen 
and Wu 2016; Keramati et al. 2012; Farah et al. 2018; Hus-
sain et al. 2019).

Perceived value

Perceived value is defined as the overall difference antici-
pated by an individual between the perceived benefit and 
perceived cost incurred to use mobile financial services. 
If the benefits perceived by the customers are more than 
the perceived cost, they are encouraged to use these ser-
vices (Farah et al. 2018; Kwateng et al. 2019; Amoroso and 
Watanabe 2012; Madan and Yadav, 2016). In the context 
of mobile financial services, perceived benefits consist of 
convenience, 24*7 h service, the privacy of transactions, 
no traveling time and cost, no waiting in the long queues of 
banks, and various rewards offered by service providers. In 
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comparison, the cost incurred to avail these services covers 
internet charges, transaction fees, handset prices, agents’ 
commission, and risk of financial as well as privacy loss. 
An individual is likely to adopt mobile financial services 
when these services are considered more valuable than tra-
ditional banking.

Trust

Trust refers to the belief that the service providers (banks, 
financial institutions, telecom companies, agents) will act 
in the best interest of the individual and will not take any 
unfair advantage of the user. Many authors have highlighted 
the importance of the trust factor in deriving the intention 
of individuals to use mobile financial services given the 
absence of face-to-face interaction and physical branch 
in these transactions (Teo et al. 2015; Narteh et al. 2017; 
Malaquias et al. 2018; Park et al. 2019; Chawla and Joshi 
2019; Mallat 2007). For the success of their business, service 
providers are required to build trust among their customers 
and retain them for a long time. People will not transact 
via mobile phones if there is any possibility of unauthor-
ized usage of their information. The user-friendly interface, 
better network quality, secured logins, and appointment of 
trusted agents can motivate the acceptance of these services 
(Tobbin 2012).

Perceived risk

Perceived risk is defined as the possibility of unfavorable 
outcomes while using mobile financial services. These 

risks include loss of mobile handset, lack of confidentiality 
between user and service provider for privacy, unauthor-
ized access of data, the possibility of performing wrong 
transactions, and authenticity of service providers. Peo-
ple who have never purchased anything on the internet or 
lack any experience using these services are more anxious 
and face a higher risk than their counterparts (Black et al. 
2001). A closer look at the related studies reveals per-
ceived risk as one of the impediments to adopting mobile 
financial services (Koenig-Lewis et al. 2015a, b; Park et al. 
2019; Ramayah et al. 2017; Yang et al. 2012; Hanafizadeh 
et al. 2014; Al-Jabri and Sohail 2012). The concern of 
people over the technical unreliability of the technology 
causes them to avoid using the service in the first place 
(Ha et al. 2012).

Interpretive structural modeling review

Interpretive structural modeling, a technique proposed by 
Warfield Institute, can decompose a complicated system 
into several subsystems and formulate a multilevel struc-
tural model with the knowledge and practical experience 
of experts (Warfield 1976). This method helps to convert 
ambiguous and poorly articulated relationships into a 
transparent, well-defined model by systematic and itera-
tive application of graph theory (Sushil 2012). Accord-
ingly, various researchers have employed this technique to 
establish the association between the factors influencing 
an issue or concern. A list of such studies is summarized 
in Table 2.

Table 2  Synthesis of literature using ISM methodology

Author (s) Description

Bux et al. (2020) Identified the barriers to corporate social responsibility (CSR) adoption in Pakistan
Digalwar et al. (2020) Evaluated critical factors for measurement of sustainable supply chain practices in lean-agile firms
Pilar et al. (2019) Analyzed a set of critical failure factors (CFFs) that aid in the systematic decision-making and strategic man-

agement of stakeholders
Kamble et al. (2019) Explored the implementation barrier of dual cycling in port container terminal
Pathak and Singh (2019) Modeling the barriers of sustainable manufacturing in Indian manufacturing industries
Pitchaimuthu et al. (2019) Modeling of risk factors for defense aircraft industry
Kushagra and Dhingra (2019) Identified and analyzed the key driving factors of cloud adoption in India
Nayeri and Moradi (2019) Established the relationship between factors affecting green purchase behavior
Katiyar and Badola (2018) Analyzed the barriers to online banking in the Indian scenario
Ali et al. (2018) Modeling the barriers to reverse logistics in the computer supply chain
Biswal et al. (2018) Explored the factors that initiate sustainable supply chain management (SSCM) adoption using ISM and MIC-

MAC analysis
Kumar and Rahman (2017) Analyzed enablers of the sustainable supply chain by using ISM and fuzzy analytic hierarchy process (AHP) 

approach
Vasanthakumar et al. (2016) Analyzed factors influencing lean remanufacturing practices
Azevedo et al. (2013) Identified and ranked automotive supply chain performance measures
Mathiyazhagan et al. (2013) Analyzed the barriers for the implementation of green supply chain management
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Research methodology

This research aimed to identify the factors that impact 
the adoption of mobile financial services and study the 
relationship between these variables using interpretive 
structural modeling. A comprehensive literature review 
and expert opinion narrow down a list of ten anteced-
ents, which was further discussed with academicians and 
practitioners to understand their relevance in the Indian 
financial market. The experts were approached to deter-
mine the interrelationship between these variables. Ritchie 
and Lewis (2003) recommended that the sample size for 
qualitative study often lies below 50 respondents. In the 
present study, thirty-five experts were consulted who are 
conversant with the deployment of mobile financial ser-
vices. Saturation occurred after these interviews as no 
new insights are provided by additional participants Pur-
posive sampling was utilized to recruit experts with deep 
knowledge and understanding of mobile financial services. 
Purposive sampling was used to select participants based 
on their expertise and skills. Experts from various aca-
demic institutions and banks were contacted to confirm 
whether they have the required knowledge and experience. 
The expert panel is composed of 14 associate professors 
and professors of reputed management institutions, twelve 
bank managers, six chief managers, and three assistant 
general managers. A questionnaire was administered to 
collect data about the contextual relationship between the 
factors. A statement describing the research objective and 
explanation of factors was added to the questionnaire to 
assure the clarity of the context. The factors were denoted 
as M1, M2 … M10 as shown in Appendix. Experts were 
asked to perform a pairwise comparison between the vari-
ables to examine whether there is a relationship between 
these variables. Separate interviews were taken to avoid 
any possible influence of one’s opinion on others. Each 
meeting lasted between 60 to 90 min. As suggested by Ma 
et al. (2019), consensus analysis was applied to eliminate 
experts’ subjectivity and validate the data. Subsequently, 
all the responses were reviewed, and the opinion receiv-
ing expert’s consensus was used to formulate interpretive 
structural modeling.

Interpretive structural modeling

ISM is a decision-making tool that assists in deriving a 
structural model from a set of variables/barriers influ-
encing the adoption of a particular system (Vasantha-
kumar et al. 2016). The theory of ISM leverages expert 
knowledge and the practitioner’s industrial experience to 
examine the interrelationships between the variables and 

develop the structural model. The technique is imperative 
as it allows the judgment of experts to explain the rela-
tionship between various components. Since the method-
ology links the variables directly or indirectly to form a 
transparent and well-articulated model, it is structural in 
nature. Also, the connections and structure are demon-
strated in a graphical form; thus, it is a modeling proce-
dure (Pitchaimuthu et al. 2019). The current study employs 
ISM because it allows studying all the factors collectively 
than examining them individually.

The various steps engaged in the process of interpretive 
structural modeling are listed below:

Step 1: Identify the various factors that impact the adop-
tion of mobile financial services. Literature review and 
expert opinion can be utilized for this purpose.
Step 2: Create a structural self-interaction matrix (SSIM), 
which indicates the pairwise relationship between the fac-
tors.
Step 3: Construct the initial and final reachability matrix 
to ensure the transitivity of the relationship between the 
variables. Transitivity can be explained as: if x is related 
to y and y is related to z, then the rule of transitivity 
implies that x should be related to z.
Step 4: After that, partitioning is performed to rank the 
factors.
Step 5: Next, ISM-based structural model is developed by 
demonstrating the relationships between factors.
Step 6: Lastly, MICMAC analysis is performed to deter-
mine the driving and dependence power of the factors.

Structural self‑interaction matrix (SSIM)

The structural self-interaction matrix depicts the pairwise 
relationship between the variables. Based on the opinion of 
academicians and industrial experts, the contextual relation-
ship between the variables was identified. The criteria of ’X 
leads to Y’ were chosen to indicate the relationship. This 
implies that experts were asked if factor ‘x’ will influence 
factor ‘y’ and vice versa. All the possible combinations of 
adoption factors were presented, and experts were asked to 
specify the relation between the variables (x and y) using 
four symbols (V, A, X, O).

V: When variable x will influence variable y.
A: When variable y will influence variable x.
X: When variable x and y will influence each other
O: When variables x and y are not related to each other

The SSIM is developed in accordance with the responses 
provided by the experts and presented in Table 3.
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Reachability matrix

Initial reachability matrix

At this step, SSIM is converted into a binary matrix, 
termed as the initial reachability matrix, by replacing the 
original symbols (V, A, X, O) for 1 or 0. SSIM is trans-
formed into the reachability matrix as per the following 
criteria:

• If the input (x,y) in the SSIM is V, then the value of (x,y) 
entry in the reachability matrix will be 1, and (y,x) will 
be 0.

• If the input (x,y) in the SSIM is A, then the value of (x,y) 
entry in the reachability matrix will be 0, and (y,x) will 
be 1.

• If the input (x,y) in the SSIM is X, then the value of (x,y) 
entry in the reachability matrix will be 1, and (y,x) will 
be 1.

• If the input (x,y) in the SSIM is O, then the value of (x,y) 
entry in the reachability matrix will be 0, and (y,x) will 
be 0.

Following the above rules, an initial reachability matrix 
is developed in Table 4.

Final reachability matrix

The final reachability matrix is constructed by incorporating 
the rule of transitivity in Table 5. The relationship between 
variables to confirm the transitivity rule is shown by the 
symbol of an asterisk (*) in Table 5. The dependence power 
and driving power of each variable are also provided in the 
table. The driving power reflects the number of variables 
that a given variable may help to attain. The dependence 
power indicates the number of variables that may help to 
attain the given variable. The driving and dependence power 
will help perform MICMAC analysis where the variables 
will be classified into four segments: dependent, independ-
ent, linkage, and autonomous.

Level partitions

The antecedent set and reachability set for each of the varia-
bles are derived from the final reachability matrix. The ante-
cedent set reflects the variables (including itself) that may 
help to attain a specific variable, whereas the reachability set 
for a particular variable indicates the variables (including 
itself) that it may help to achieve. The intersection set for a 
specific variable includes the variables that are common in 
both the antecedent set and reachability set. Subsequently, 

Table 3  Structural self-
interaction matrix (SSIM)

M10 M9 M8 M7 M6 M5 M4 M3 M2 M1

M1 Performance expectancy V A A A A A A A A
M2 Effort expectancy V X X O V V O A
M3 Social influence V V V A V V A
M4 Facilitating conditions V V V V O O
M5 Hedonic motivation V A A O A
M6 Habit V X X A
M7 Perceived value V V V
M8 Trust V X
M9 Perceived risk V
M10 Behavioral intention

Table 4  Initial reachability 
matrix

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10

M1 1 0 0 0 0 0 0 0 0 1
M2 1 1 0 0 1 1 0 1 1 1
M3 1 1 1 0 1 1 0 1 1 1
M4 1 0 1 1 0 0 1 1 1 1
M5 1 0 0 0 1 0 0 0 0 1
M6 1 1 0 0 1 1 0 1 1 1
M7 1 0 1 0 0 1 1 1 1 1
M8 1 1 0 0 1 1 0 1 1 1
M9 1 1 0 0 1 1 0 1 1 1
M10 0 0 0 0 0 0 0 0 0 1
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the parameter for which the intersection set and reachability 
set are identical is marked as level one in the ISM ranking, 
as it will not help attain any other factor above their position 
(Azevedo et al. 2013). The top-level variables are excluded 
in the successive iterations, and this process is continued 
until the final iterations result in bottom-level variables. The 
iteration process, together with the reachability set, anteced-
ent set, and intersection set, is illustrated in Tables 6,  7, 8, 
9, 10, 11 and 12.

Structuring the ISM model

The structural model is developed based on the output 
obtained from the final reachability matrix and partition 
table. The relationship between the variables is illustrated 
with the help of an arrow. For instance, if variable ’x’ helps 
in attaining variable ‘y,’ then an arrow pointing from x to y 
shows this relationship. Similarly, all the relationships are 
displayed in the ISM model, confirming the level of hier-
archy between the variables. The variables extracted in 
the initial iteration level are positioned on the top of the 
diagram, and subsequent variables are placed downward, 

corresponding to the level of iteration in the partition pro-
cess. The resulting diagram is known as digraph. Lastly, the 
digraph is converted into ISM by removing the transitivities, 
as illustrated in Fig. 1.

It can be inferred from the model that the facilitating 
condition is the pivotal driving factor for adopting mobile 
financial services as it is placed at the bottom-most of the 
structure. On the other hand, behavioral intention is the least 

Table 5  Final reachability 
matrix

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 Driving power

M1 1 0 0 0 0 0 0 0 0 1 2
M2 1 1 0 0 1 1 0 1 1 1 7
M3 1 1 1 0 1 1 0 1 1 1 8
M4 1 1* 1 1 1* 1* 1 1 1 1 10
M5 1 0 0 0 1 0 0 0 0 1 3
M6 1 1 0 0 1 1 0 1 1 1 7
M7 1 1* 1 0 1* 1 1 1 1 1 9
M8 1 1 0 0 1 1 0 1 1 1 7
M9 1 1 0 0 1 1 0 1 1 1 7
M10 0 0 0 0 0 0 0 0 0 1 1
Depend-

ence 
power

9 7 3 1 8 7 2 7 7 10

Table 6  First iteration for the 
partitioning of levels

Factor Reachability set Antecedent set Intersection set Level

M1 1,10 1,2,3,4,5,6,7,8,92 1
M2 1,2,5,6,8,9,10 2,3,4,6,7,8,9 2,6,8,9
M3 1,2,3,5,6,8,9,10 3,4,7 3
M4 1,2,3,4,5,6,7,8,9,10 4 4
M5 1,5,10 2,3,4,5,6,7,8,9 5
M6 1,2,5,6,8,9,10 2,3,4,6,7,8,9 2,6,8,9
M7 1,2,3,5,6,7,8,9,10 4,7 7
M8 1,2,5,6,8,9,10 2,3,4,6,7,8,9 2,6,8,9
M9 1,2,5,6,8,9,10 2,3,4,6,7,8,9 2,6,8,9
M10 10 1,2,3,4,5,6,7,8,9,10 10 I

Table 7  Iteration (2)

Factor Reachability set Antecedent set Intersection set Level

M1 1 1,2,3,4,5,6,7,8,92 1 II
M2 1,2,5,6,8,9 2,3,4,6,7,8,9 2,6,8,9
M3 1,2,3,5,6,8,9 3,4,7 3
M4 1,2,3,4,5,6,7,8, 4 4
M5 1,5 2,3,4,5,6,7,8,9 5
M6 1,2,5,6,8,9 2,3,4,6,7,8,9 2,6,8,9
M7 1,2,3,5,6,7,8,9 4,7 7
M8 1,2,5,6,8,9 2,3,4,6,7,8,9 2,6,8,9
M9 1,2,5,6,8,9 2,3,4,6,7,8,9 2,6,8,9
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influencing factor in the whole network. All other factors lie 
in the middle of these two factors.

MICMAC analysis

MICMAC analysis includes developing a graph that segre-
gates the factors based on their driving and dependence fac-
tors. The factors are plotted on the graph by utilizing the data 
from the final reachability matrix. The dependence power 
of each factor is plotted on the x-axis and the driving factor 
on the y-axis. The resulting coordinates corresponding to 

each factor lie in one of the four clusters, i.e., autonomous, 
driving, linkage, or dependent. The graph deriving from 
MICMAC analysis is illustrated in Fig. 2.

1. Autonomous factors: The factors in this cluster indicate 
a weak driving as well as dependent power. Hence, they 
do not have much influence on the system. It can be 
viewed from Fig. 2 that there are no autonomous factors 
in this research, indicating the significance of all factors 
in the study.

2. Dependent factors: The factors in this factor reflect a 
weak driving power and a strong dependent power. 
In the present case, there are three dependent factors, 
namely behavioral intention, performance expectancy, 
and hedonic motivation.

3. Linkage factors: This cluster consists of factors that have 
high driving power and high dependent power. These 
factors will influence the other factors and also have a 
feedback influence on themselves. Referring to Fig. 2, 
the four linkage factors are effort expectancy, habit, 
trust, and perceived risk.

4. Driving factors: The fourth cluster comprises of factors 
that have strong driving power but weak dependence 
power. Three factors fall into this category, namely 
social influence, perceived value, and facilitating con-
ditions. These factors help in attaining all the factors that 
lie in the upward direction of the ISM model.

Discussion

The perpetual proximity of mobile phones to their users 
makes them an appropriate medium to deliver financial ser-
vices. Mobile financial services allow the user to perform 
almost every banking activity from the convenience of the 
home. From checking account balance to making payment 
of the bills, the services have eased people’s lives by saving 
their time and minimizing the need to visit banks. These 
benefits can even be transferred to people who don’t have 
access to the bank premises. A person having a mobile 
phone and SIM card can use mobile money services to con-
duct various transactions such as money transfer, buying 
goods, and paying online merchants. The utility of mobile 
financial service will be more if enough users adopt the ser-
vices to increase the possibility of transactions via mobile 
phones at various platforms.

To achieve this objective, the current study identified 
the factors that will impact an individual to adopt mobile 
financial services. Initially, factors were identified by 
reviewing the extant literature, which was further discussed 
with academicians to know their significance in the Indian 
market. After shortlisting the ten relevant factors, experts 

Table 8  Iteration (3)

Factor Reachability set Antecedent set Intersection set Level

M2 2,5,6,8,9 2,3,4,6,7,8,9 2,6,8,9
M3 2,3,5,6,8,9 3,4,7 3
M4 2,3,4,5,6,7,8, 4 4
M5 5 2,3,4,5,6,7,8,9 5 III
M6 2,5,6,8,9 2,3,4,6,7,8,9 2,6,8,9
M7 2,3,5,6,7,8,9 4,7 7
M8 2,5,6,8,9 2,3,4,6,7,8,9 2,6,8,9
M9 2,5,6,8,9 2,3,4,6,7,8,9 2,6,8,9

Table 9  Iteration (4)

Factor Reachability set Antecedent set Intersection set Level

M2 2,6,8,9 2,3,4,6,7,8,9 2,6,8,9 IV
M3 2,3,6,8,9 3,4,7 3
M4 2,3,4,6,7,8, 4 4
M6 2,6,8,9 2,3,4,6,7,8,9 2,6,8,9 IV
M7 2,3,6,7,8,9 4,7 7
M8 2,6,8,9 2,3,4,6,7,8,9 2,6,8,9 IV
M9 2,6,8,9 2,3,4,6,7,8,9 2,6,8,9 IV

Table 10  Iteration (5)

Factor Reachability set Antecedent set Intersec-
tion set

Level

M3 3 3,4,7 3 V
M4 3,4,7 4 4
M7 3,7 4,7 7

Table 11  Iteration (6)

Factor Reachability 
set

Antecedent set Intersection 
set

Level

M4 4,7 4 4
M7 7 4,7 7 VI
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were approached to create the interrelationship among the 
suggested measures. The procedure not only established 
the interaction among the factors but also explore the most 
critical factors that impact the adoption of mobile financial 
services. An ISM-based structural model was developed, 
and factors were classified into autonomous, dependent, 
linkage, and driving factors based on their dependence and 
driving power.

Autonomous factors have weak driving power as well as 
weak dependence power implying weak influence on other 
factors (Katiyar and Badola 2018). The study has not found 
any variable that falls in this category. This reflects the sig-
nificance of every element in influencing the MFS adoption.

The factors facilitating conditions, perceived value, and 
social influence lie in the fourth cluster of MICMAC anal-
ysis, implying high driving power. This means that these 
variables are the most important for the adoption of mobile 
financial services as they influence the other variables. Being 
the bottom-most factor of the ISM model, facilitating con-
ditions imply the most critical factor influencing the MFS 
adoption. Moorthy et al. (2020) also found facilitating condi-
tions as the most important determinant of mobile payment 

Fig. 1  ISM-based model

Table 12  Iteration (7)

Factor Reachability set Antecedent set Intersection set Level

M4 4 4 4 VII

Fig. 2  Driving and dependence 
power diagram
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adoption and suggest service providers ensure the stabil-
ity of mobile payments to be error-free. Likewise, See and 
Goh (2020) indicated facilitating conditions as the strongest 
determinant of mobile payment adoption and recommended 
the support of online FAQs, video instructions, and service 
centers to provide rich experience to the users. Accordingly, 
stakeholders should invest their resources to equip people 
with better infrastructure facilities and a safe environment 
to pursue the usage of services. As exhibited by the ISM 
model, facilitating conditions will directly influence the 
perceived value of mobile financial services. Understand-
ably, providing affordable handsets, uninterrupted internet 
facilities, protection against online crimes, and learning ses-
sions will enhance the benefits of services as perceived by 
people. When the perceived benefit of technology exceeds 
its perceived cost, individuals tend to recommend it to their 
near ones. Bank staff, renowned personalities, and group 
leaders should be the focus of service providers to publicize 
their apps (Tran and Corner 2016). Moreover, companies 
can add rewarding features to encourage people to endorse 
their applications. Merchants are the other end in the com-
mercial transactions, so service providers should encourage 
them to involve customers in the mobile payment process by 
offering various offers and rewards.

Service providers should concentrate on the factors that 
lie in the upper part of the graph since they indicate a high 
driving power and can influence other factors. The factors 
effort expectancy, habit, perceived risk, and trust are plot-
ted in cluster III; therefore, it displays a high driving and 
high dependence power. These measures act as mediating 
factors in the ISM hierarchy and serve as a connecting 
role between the dependent and driving measures for the 
successful adoption of mobile financial services. Tech-
nologies that are easy to use and require minimum efforts 
gradually become a routine for the user and create trust 
over a period of time (Zhou 2011, 2012; Chawla and Joshi 
2019). A user-friendly interface, linking credit/debit cards, 
large phone screens, user manuals, the customized home 
page, convenient navigation, and continuous assistance 
can enhance users’ experience and simplify the process of 
using the applications. When an individual starts transact-
ing via mobile phone continuously, it ultimately turns into 
a habit in the meanwhile (Venkatesh et al. 2012). Undoubt-
edly, he/she will not switch to other alternatives once they 
get habituated to use mobile financial services (Yen and 
Wu 2016). As such, service providers should introduce a 
consistent user promotional program in which customers 
who perform some specific activity on the app on a daily 
basis will be rewarded. This will inculcate a habit in the 
customers to regularly use these apps to complete their 
transactions. Regarding building trust among the common 
people, service providers should reduce the risk of uncer-
tainty while conducting transactions on digital platforms. 

The provision of a virtual keyboard, Padlock symbol, 
double security check, stringent password requirements, 
mandatory logout on multiple inputs of wrong passwords, 
and change of login pin after a particular period can ensure 
customers that mobile transactions are safe and secure. 
To mitigate the customers’ doubts regarding online fraud, 
they should be educated about the online safety measures 
and grievance redressal available to them. They should be 
assured that all their problems and queries will be resolved 
speedily. On this account, the Reserve Bank of India (RBI) 
should create a separate department that exclusively serves 
to resolve mobile financial services issues to ensure clarity 
among people on how these services are regulated.

There are also some dependent factors in the driver-
dependence diagram. These variables including hedonic 
motivation, performance expectancy, and behavioral inten-
tion are situated at the top of the hierarchy structure. These 
measures are weak drivers but have high dependence 
power. This means that these factors are largely affected 
by other factors, such as facilitating conditions and per-
ceived value. Service designers should add the element of 
fun and pleasure in the applications to retain the users. A 
novel and innovative technology always attracts the atten-
tion of people and motivates them to use the technology 
(Koenig-Lewis et al. 2015a, b). The "scratch card" feature 
added by various companies, namely Phonepe, Google 
pay, and Paytm, creates a surprise element for the users 
that induce them to perform transactions on these apps. To 
improve the performance expectancy of mobile financial 
services, officials should ensure effective internet connec-
tivity so that transactions can be performed anywhere and 
anytime without any interruption. The applications should 
be designed to enable a user to conduct all the banking 
services on a single platform, thus eliminating the need to 
visit banks. Individuals have a high intention to adopt the 
technology that is expected to drive positive utility in the 
future (Alalwan et al. 2016; Hussain et al. 2019; Giovanis 
et al. 2019; Al-Saedi et al. 2020). Ultimately, a high degree 
of intention to perform a specific behavior will lead to 
the actual performance of the given task (Venkatesh et al. 
2003; Venkatesh et al. 2012, Farah et al. 2018; Kwateng 
et al. 2019; Yu 2012).

These findings will help the government officials, bank 
managers, service providers, and software designers ana-
lyze the significant measures that will influence the adop-
tion of mobile financial services in the Indian market. This 
will help them make strategies so that valuable resources 
can be devoted to the most crucial factors. Not only this, 
but the ISM model developed in this study also presents 
the structural relationship between these factors that will 
help future researchers to understand the direct as well as 
the indirect link between the measures.
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Theoretical implications

This study makes some distinctive theoretical contribu-
tions to the existing literature on mobile financial services 
adoption. First, this paper incorporates perceived risk and 
trust to extend the UTAUT2 model to explain mobile 
financial services user behavior. These constructs hold a 
significant influence over MFS adoption considering the 
lack of personal attention and exchange of sensitive infor-
mation on mobile applications. The use of additional vari-
ables can offer a more accurate understanding of consumer 
technology adoption intention and provide new insights to 
future researchers who intend to examine new information 
systems.

Second, this research not only identifies the variables 
that impact MFS adoption but also classifies them into 
autonomous, dependent, linkage, and driving factors based 
on their dependence and driving power. This has helped 
determine the strength of the relationship between depend-
ence power and the driving power of the MFS adoption 
factors. Further, this study recognized facilitating condi-
tions as the fundamental variable that ought to influence 
other variables for MFS adoption.

Third, the major contribution of this research is to per-
form a systematic analysis of the relationship among the 
measures. Perhaps, this is the first study to examine the 
contextual relationship among the factors with the experts’ 
assistance. The ISM-based multilevel structural model 
uncovers the pragmatic connection among the variables 
with the knowledge and skills of the experts.

Fourth, the ISM model found many new relationships 
among the variables, which, to the authors’ knowledge, has 
not been studied in the previous literature. For instance, 
we did not find any research examining a direct relation-
ship between facilitating conditions and perceived value. 
Therefore, this study provides a theoretical overview for 
researchers to study the above linkages empirically in dif-
ferent contexts.

Managerial implications

The ISM-based structural model developed in this study 
provided the hierarchy of adoption factors and classified 
them into dependent and driving factors. This will assist 
the decision-makers in ranking the measures in a more 
realistic and constructive form. The hierarchical model 
reveals the sequence in which managers need to prioritize 
their resources to stimulate mobile financial services in the 
Indian market. For instance, the accessibility to affordable 
smartphones, high-speed internet connection, and secure 
mobile payment apps will impact the perceived value of 

these services, which will encourage users to invite their 
near ones to use these apps. As pointed out by Navkender 
Singh, Research Director, IDC India (The Economic 
Times 2019), the cost of ownership, the lack of digital 
literacy, and the rigidity of feature phones hold customers 
back from buying new smartphones. As a result, there are 
about 450 million smartphones as compared to 550 million 
feature phones in India. Accordingly, service providers 
should ensure that individuals acquire certain facilitating 
conditions to conduct mobile payments such as error-free 
transaction process, 24*7 assistance to clarify the doubts, 
knowledge to operate these services, inexpensive mobile 
phones, working internet connection, and nominal transac-
tion charges.

The findings of this study indicate the perceived value 
and social influence as the significant driving factors in addi-
tion to facilitating conditions. The strong driving power of 
these variables suggests that the probability of adopting 
mobile financial services will be high if individuals perceive 
these technologies to be efficient, cost-effective, and worth 
their time and money. Promotional campaigns publicizing 
the feedback and opinions of early users may create positive 
worth-of-mouth for mobile payments, reinforcing the inten-
tion to use the technology. Banks should engage their staff 
in encouraging customers to adopt mobile financial services 
by educating the benefits of using these technologies, viz. 
quick payments, secure transactions, ubiquitous availability, 
promotional discounts, and minimum charges. Accordingly, 
consumers are likely to adopt mobile financial services if 
they believe that these services offer the best performance-
to-price value and provide the most advantages compared to 
other banking services (Moorthy et al. 2020a).

Conclusion

The banking sector requires to evolve regularly to enhance 
its competitive advantage, meet customers’ ever-changing 
demands, and provide innovative products to their custom-
ers. Mobile financial service is one of the recent technologi-
cal advancement that allows banks a modern and interac-
tive way to engage with their customers. Also, the inherent 
convenience and mobility characteristics of this technology 
have provided individuals an exceptional approach to con-
duct financial activities at the convenience of their homes. 
Despite all these benefits, mobile financial services remain 
in the early stage of adoption. There have been studies that 
have explored the factors that influence the adoption of 
mobile financial studies. The originality of this research 
lies in the fact that it identifies a comprehensive list of 
such variables and establishes the contextual relationship 
between them. Based on the ISM structural model, facili-
tating conditions were found to be the most crucial factor 
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that influences the adoption of MFS. Being the bottom-most 
factor of the ISM hierarchy, it can drive all other factors in 
the structure. Therefore, service providers should prioritize 
improving the primitive facilities, especially in rural areas, 
for the effective implementation of the technology. The 
MICMAC analysis classified the variables into four clus-
ters: autonomous, dependent, linkage, and driving. Driving 
factors include facilitating conditions (M4), perceived value 
(M7), and social influence (M3), which help to drive other 
factors. Linkage factors consist of effort expectancy (M2), 
habit (M6), trust (M8), and perceived risk (M9), while the 
analysis found hedonic motivation(M5), performance expec-
tancy (M1), and behavioral intention (M10) as the dependent 
variables. Figure 2 indicates that there is no autonomous fac-
tor; thus, all factors influence mobile financial services. The 
findings will help the bank managers and telecom companies 
to direct their resources in the most critical area.

The current study holds a few limitations. First, the ISM 
model is developed to identify the MFS adoption factors for 
the Indian financial market, limiting its applicability in other 
countries. Future research can perform this study elsewhere 
to check the relevance of these factors in different countries 
or different sectors. Second, ISM methodology relies on the 
experts’ knowledge and skills to establish the contextual 
relationship between the variables. The proposed model 
is not statistically validated. Therefore, structural equation 
modeling can be applied in future studies to check the reli-
ability and validity of the model.
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