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Understanding and Conceptualising the Adoption, Use and
Diffusion of Mobile Banking in Older Adults: A Research Agenda
and Conceptual Framework

Abstract

Mobile banking has become increasingly important to society; however, not all members of
society adopt and/or use it as much as others: older adults, the disabled and lower-income
families remain behind in their use and adoption of this service. This finding helped us
recognise a research gap and led us to form our primary aim: to understand and explain the
factors that influence the adoption, use and diffusion of mobile banking among one of those
groups in particular, older adults, in the UK. To form a theoretical understanding, this paper
presents a comprehensive review of the surrounding literature in the area and proposes a
conceptual framework that can be used for future research. The implications of this research

for academia and businesses are also provided in this paper.
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1. Introduction

Services enabled by information and communication technologies (ICTs) are becoming
increasingly important to society (Barrett, Davidson, Prabhu, & Vargo, 2015; Mathiassen &
Sarensen, 2008), with growth intensifying among the consumer markets (Tuunanen, Myers,
& Cassab, 2010). Due to increasing penetration rates of broadband, mobile devices such as
tablets, smartphones, online products, and services including online shopping, online banking
and electronic government among society and organisations, ICT has become part of daily
life (Choudrie & Vyas, 2014). Some attempts have been made to understand consumers’ use
of such ICT services, although more research is required regarding their adoption and use
(McKenna, Tuunanen, & Gardner, 2013). When considering the adoption and use issues, it is
apparent that there also exists some resistance to innovation, and scepticism of new
technologies by some groups of consumers (Jahanmir & Lages, 2015, 2016), which may
cause new innovations to fail (Heidenreich & Spieth, 2013). Talke and Heidenreich (2014)
argue that innovation resistance by consumers must be recognised to facilitate new product

adoption.

In response to innovation resistance, Talke and Hultink (2010) argue for the influence of
different stakeholder groups for new innovations. There is a steady stream of research into
the use of ICT by younger generations (Vodanovich et al., 2010); however, few studies have
explored the motivations and reasons underlying older adults’ adoption, non-adoption and use
of ICTs (Choudrie & Vyas, 2014). There is evidence of older generations’ using mobile
technology for online shopping and entertainment (Kuoppamaki, Taipale, & Wilska, 2017),
but there is still little research about older adults’ use of a broader range of mobile services,

for example, mobile banking (Chawla & Joshi, 2017).



Given the scarcity of research on mobile banking and older adults, this research study was
motivated to identify and understand the factors that would lead to the adoption, acceptance
and widespread use of mobile banking among the older adult population. Taking this into
consideration, alongside the importance of ICT in today’s society, the resistance that some
consumer groups have towards adoption of new technologies and the recognition that older
adults are less confident in using mobile banking, we were motivated to explore this research
gap. We address this gap by proposing a research agenda based on the main themes of this
research study and a conceptual framework to guide the study of mobile banking use by older
adults. Shapira (2011) argues that conceptual frameworks provide a structure to organise
observations while describing the structure in a precise way. They may also be used when the

research phenomenon is at an early stage of enquiry, which our study is.

Prior to forming the conceptual framework, an aim for this research was formulated: to
examine and identify the factors that influence the adoption, use and diffusion of mobile
banking among older adults in the context of smartphones. For this purpose, initially, a
literature review of mobile banking and the theories that are applied to research the area, as
well as theories being used to examine the adoption, use and diffusion of novel ICT among
older adults and mobile phones, namely smartphones, was undertaken. Further, to
contextualise mobile banking, a review of studies associated with mobile banking, adoption,
trust and risk was undertaken, which provided the theoretical background of this paper. To
fulfil the aim, the following research question was formulated: Is mobile banking being
accepted and used among the older adult population? By answering this question and
determining the aim, the following contributions are envisaged. For academia, the main
contribution of this research is a theoretically based review of mobile banking and research
on older adults and smartphones. Research on this topic is developing, and we intend to

provide a detailed examination of the leading theories in this research area. Thereafter, for



businesses, our research provides factors to consider when seeking to promote and effect the
adoption, use and diffusion of a mobile banking product or service. Thus, for an organisation
considering developing new apps or finding ways to cater to its older consumer market

segment, such research is of immense importance.

To familiarise readers with this context, the following section provides the various concepts
of this study and how they are all aligned to provide a theoretical foundation to the present

work.

2. Theoretical Background

As there are several keywords and themes surrounding this research, the literature review had
to be divided into several sub-sections. The first examines the role of older adults in society,
followed by research that examines the digital divide and studies emphasising older adults

having access or no access to the internet.
2.1. Older adults and their role in society

Older adults have become larger and a more significant sector of society due to declining
mortality rates resulting from enhanced advances in medicine and healthcare, quality of life
and wellbeing, and to an extent, a phenomenon in which novel ICT applications and
awareness have played a part (Taha, Sharit, & Czaja, 2009). This has led to older adults’
becoming more important members of organisations, societies and economies alike. For
organisations, older adults offer lower absenteeism, reduced staff turnover, better retention
levels and a wealth of skills and knowledge transferable to younger workers (Zaniboni,
Truxillo, & Fraccaroli, 2013). As an example, in the United Kingdom (UK) older adults aged
65 and above have contributed around £45 billion in taxes and are expected, by 2030, to pay
an estimated figure of £82 billion annually to the UK economy (Pride, 2013). Further, ‘an

increase in the portion of adult life lived in old age will lead to an increase in saving rates’



(Mason & Kinugasa, 2005). As definitions vary according to research purposes, for this
research, older adults are individuals aged 50 years and above who have the knowledge and
ability of using ICT, with this group of older adults known as ‘silver surfers’ (Edwards,
Duffy, & Kelly, 2015). Older adults’ categorization begins from 50 years and above, as at
this age adults’ health, cognitive skills and vision begin to decline, which, in turn, affects
their daily activities and underlying performance (Choudrie & Vyas, 2014). In terms of the
older adult population, the number of persons aged 60 or older is expected almost to triple,

increasing from 737 million in 2009 to 2 billion by 2050 (United Nations, 2008).

In terms of ICT usage, older adults are different from young people in two essential ways
(Newell et al., 2006). First, they have a relatively low familiarity with information and
communication technology (ICT). Second, as individuals’ age, the declining physical,
sensory and cognitive capabilities lead to significant barriers of ICT use. Moreover, their
mobility, which is an essential part of offline social activities, is quite limited because of the
effect of aging. As such, research in this area should be considered. To inform such calls, the

next section considers research of the digital divide and older adults.

2.2. The Digital Divide and Older Adults Research

The differences existing in the ways that individuals use and accept innovative technologies
including ICT are associated with characterizations that are widely referred to as ‘the digital

divide’ (Tsatsou, 2011).

The digital divide is defined as the divide between “those who have access to a particular
technology and those who do not” (Curwen & Whalley, 2016, p. 210). It is also posited that
“the digital divide (or the global digital divide) is generally referred to as the ‘uneven
diffusion” or ‘gap’ or ‘disparities’ between different socio-economic levels or across

countries or between developed and developing nations in terms of ‘access’ and ‘use (usage)’



in ICTs” (Hwang, 2006, p. 19). The digital divide is also often referred to as the “information
gap” or “information inequality” and has promoted immense debates that have resulted in the
digital divide being considered in a variety of contexts, including socio-economic status,

gender, age, race, region or geography (Tsatsou, 2011).

One significant component of the digital divide is age (Selwyn, 2004). For many years older
adults have avoided, or not intended to use, the internet and associated products and services
as they tended to perceive the internet as a ‘non-essential’. Additionally, age-related problems
such as declining vision and cognition, as well as chronic diseases such as arthritis, pose
major challenges to overcome. This has resulted in a significant age-based divide between
young and old, with internet use declining in every advancing age group (Greengard, 2009).
Large numbers of studies of older and younger adults have been undertaken, where emphasis
has been placed upon the social capital divide that exists between the older and younger
population’s internet and computer use and electronic commerce (Passyn, Diriker, & Settle,
2011; Wagner, Hassanein, & Head, 2010). As an example, comparing different age and
gender groups showed that different age groups (under 35 vs. 35-50 vs. over 50) have diverse
perceptions towards online shopping (Dennis, Alamanos, Papagiannidis, & Bourlakis, 2016;
Lian & Yen, 2014). Understanding the older adult population is also pertinent for businesses
as they can then cater to the needs and requirements of this demographic group, an issue
highly emphasised in the United States of America (USA), particularly given that
governments and organisations, including marketing businesses, are gaining immensely due

to internet-based strategies (Porter & Donthu, 2006).

Given the important role of older adults in society, the last decade has witnessed research
studies on older adults’ applications of and the benefits of novel technologies that have led to
several diverse aspects. For example, it was found that older adults face difficulties when

adopting novel technologies (Lee et al., 2011). When considering the use of the internet in the



55-years-old-and-above population of Finland, it was found that around one-third of the
respondents did not use the internet (Vuori & Holmlund-Rytkdnen, 2005). In Australia, silver
surfing individuals were found to use the internet five times less than the under-30 age group
(Willis & Tranter, 2006). From such studies, it has been confirmed that a digital divide exists
and is recognised by many global researchers. Several research studies have attempted to
study this issue and to identify the factors leading to the age-related digital divide. These
factors have been found to include perceived lack of benefits (Mann, Belchior, Tomita, &
Kemp, 2005), lack of interest or motivation (Carpenter & Buday, 2007; Selwyn, 2004), lack
of knowledge and lack of access (Peacock & Kiinemund, 2007), cost (Carpenter & Buday,
2007; Mann et al., 2005) and physical limitation (Carpenter & Buday, 2007). It is clear that

these gaps still exist today, as evidenced in the following sections.

2.3. Older Adults and ICT research

Combining the previous sections of older adults and digital divide studies and older adults
and their pertinent role in society suggested a research gap in the area of older adults and ICT
research. To reduce this gap, the following section offers a review of older adults and ICT

research.

In the literature on older adults and ICT in general, there were diverse examples of literature
highlighting older adult internet usage such as, for example, Niehaves and Plattfaut (2014),
who studied the intentions of the elderly with regards to internet use. They concluded that a
growing group of the elderly have different attitudes, beliefs and intentions when it comes to
technology usage. In terms of internet use, Frissen (2005) highlighted the existence of the
‘voluntary nonusers’, older adults who feel quite content without the internet in their lives. As
part of the public sector, the health sector is also considered, which accounts for studies such

as that of Sum et al. (2008), who found that there is greater use of the internet as a



communication tool in order to achieve a lower level of social loneliness. Comparatively,
greater use of the internet to find new people to connect with socially was associated with a
higher level of emotional loneliness. Gatto and Tak (2008) revealed that older adults found
computers to be beneficial in terms of providing a sense of connectedness, satisfaction, utility
and positive learning experiences. However, they identified the barriers for computer use as
including frustration, physical and mental limitations, mistrust and time issues. Older adults
have also reported that current internet interfaces are not user-friendly. Program designers do
not take into account their special visual, perceptual, motor and cognitive declines (Schieber,
2003). This has become an explicit obstacle that prevents older adults from using the internet.
Internet interface and program designers should thus attempt to minimise the burden on
impaired functions that older adults may already be suffering. Buse (2010) provided a diverse
perspective on this issue by considering the ‘technobiographies’ of these older computer
users, where it was learnt that changes in body techniques are prompted and in some cases
required by broader cultural and technological change. The findings suggested the process of
acquiring computing skills as an embodied competency, and as a form of ‘practical
knowledge’ that can only be ‘learned by doing’. The experiences of technology use were

embedded among constructions and experiences of ageing bodies.

In terms of internet acceptance and use, Morris, Goodman and Brading (2007) revealed that,
in the UK, people aged 55 and over are far less likely to use computers and the internet than
younger people. They also show a decline in computer and internet use and internet
awareness with age. Internet use also appears to be affected by background and gender, with
higher usage among those with a background of non-manual work and among men, although
computer use itself was fairly balanced between the genders. What is more, the most common
location of computer use is in the home, indicating difficulties for those who cannot afford or

for other reasons do not own a computer. There is indeed a ‘grey digital divide’, but it is not



uniform, and this work highlights particular segments of the older population that are missing
out on the benefits that computers can bring. The two most popular internet activities
regardless of age were e-mail and information seeking and research. Younger respondents
(55-64 years) also enjoyed activities like online games, bulletin boards and shopping, while
older age groups (65 years plus) tended to pursue a narrower range of online goals and
activities, disliking online shopping for reasons such as fear of fraud. In terms of gender,
older men and women tended to have diverse preferences for online activities. A higher
number of female respondents favoured e-mail, whereas male respondents tended to favour
information seeking and research. More men than women also preferred to shop and bank
online; word-processing, internet and e-mail appeared to be the main computer applications
used by older people. Online shopping is not popular, and older people most commonly look
up information on hobbies and interests, travel, holidays and local information. A particular
finding suitable for this study is the definite link between such interests and the perceived
usefulness of the technology, with the interviews also highlighting the importance of
communicating with family, general interest and curiosity, as well as social aspects, as
motivators for learning to use computers. Conversely, lack of interest is linked to
misconceptions that computers are not suitable for older people, too difficult to use or not

useful.

Human factors research has developed senior-friendly internet design guidelines that will
facilitate older adults’ use of the internet (Holt & Morrell, 2002; Zajicek & Hall, 2000), such
as larger fonts, high-contrast background, easy-to-operate keyboards and mouse equipment,
and better video and audio applications. In China, efforts have been made to develop senior-
friendly interfaces. For instance, Zhou, Yasuda and Yokoi, (2007) evaluated a Senior Internet
Support & Learning Environment system where the senior-friendly interface design of the

system proved to reduce Chinese older adults’ anxiety about internet use significantly.



Another recent phenomenon is the emergence of a collaborative economy, known as the
‘sharing economy’. In such an economy resources and assets, particularly those that have
been accumulated over time but remain under-utilised, are re-utilised or re-combined to
create value (Mohlmann, 2015). The sharing economy concept has created markets out of
items that were not regarded as possessing monetisable properties before. As a result, the
emergence of profit-based online platforms for peer-to-peer (P2P) sharing of consumer goods
and services provides new ways for end-users to generate income from their possessions. P2P
sharing is also moving from a means of bolstering personal incomes in a stagnant wage
market into a disruptive economic force (Geron, 2013). Diverse types of businesses based on
the sharing economy concept are continuing to grow at a phenomenal rate (Heo, 2016), and
specifically in the tourism sector, the rise of profit-based online marketplace platforms, such
as AirBnB, 9flats, Housetrip, HomeAway, Uber and Liftshare have changed the way people
travel and find a place to live, which is of great significance for the traditional tourism

sector.

Older adults are using P2P platforms, which accounted for a study of the perceptions towards
in-vehicle technologies and their relationships to age, health and preconceptions. Findings
suggested that people’s subjective perceptions and self-evaluation of a relevant hands-on
experience have stronger influence on their attitudes and expectations toward in-vehicle
technologies compared to preconceptions, individual characteristics and task performance

(Lee, Mehler, Reimer, & Coughlin, 2015).

Amongst the early studies of mobile banking, the internet-related activity that this study is
considering, Selwyn, Gorard, Furlong and Madden (2003) suggested that using a computer is
not only a minority activity amongst older adults but also highly stratified by gender, age,
marital status and educational background. Conversely, non-use of computers can be

attributed to their low relevance and ‘relative advantage’ to older people.



Considerations of mobile banking also led to studies of other automated banking services
such as Automated Telling Machines (ATM) (Thatcher et al., 2006), where a specific study
of ATMs and education in terms of interfaces and literacy and illiteracy showed that among
each group there were few significant differences based on the type of interface, but
significant differences in understanding between the groups. Significant differences in the
literate group were primarily due to prior exposure to similar ATM interfaces, whereas
significant differences in the illiterate group were primarily due to variations in icon

comprehensibility.

Of the mobile banking adoption literature, some research indicated that typical users of
electronic banking were relatively young (Joshua & Koshy, 2011) or that the elderly had
more resistance to change and negative attitudes toward using mobile banking services
(Laukkanen, Sinkkonen, Kivijarvi, & Laukkanen, 2007). However, certain studies found that
respondents aged 50 or over were mostly eager to use mobile banking services (Suoranta &
Mattila, 2004), typical mobile banking users were aged between 30 and 49 (Laukkanen &
Pasanen, 2008), and middle-aged or older customers were the main users of electronic
banking (Dasgupta, Paul, & Fuloria, 2011; Laforet & Li, 2005). Additionally, Laforet and Li
(2005) reported that mobile banking’s main users were not necessarily young and highly
educated. Laukkanen et al. (2007) used age (over 55 or not) to separate Finnish respondents
into two groups and identified that these two groups differed in risk, tradition and image
barriers. Cruz, Barretto Filgueiras Neto, Munoz-Gallego and Laukkanen (2010) claimed that
older people perceived mobile banking as more difficult to use than younger people did.
Likewise, Puschel, Mazzon and Hernandez (2010) observed that typical users’ attitudes
towards mobile banking were significantly impacted by relative advantages and perceived

ease of use.



The Task Technology Fit (TTF) and UTAUT models were combined to understand users’
behavioural intentions toward mobile banking and found that, with the exception of effort
expectation, the other three drivers have significant effects (Lian & Yen, 2014; Zhou, Lu and
Wang, 2010). Perceived difficulties in using computers, combined with the lack of personal
service in e-banking, were found to be the main barriers of internet banking adoption among
mature customers. Internet banking was also found to be more insecure among mature
customers than bank customers in general (Mattila, Karjaluoto, & Pento, 2003).

However, access to a computer can also lead to older adults’ not using mobile banking, as
suggested by Fox (2013): ‘Because of the gaps in access among age groups, differences
among those who bank online are more pronounced. For example, since only 56% of U.S.
adults age 65 and older have access to the internet, the percentage of that age group who bank

online is just 26%.’

What can be learnt from these studies so far is that ICTs, whether in the healthcare sector or
logistics, are important largely for overcoming the issues of social isolation and loneliness.
Further, in some instances, some older adults do not see the relevance of the internet to their
lives, but in some cases, they have found challenges in using internet-related products and
devices that have prompted studies of the functions and features of the internet-related
products and services to be considered for research. This has prompted the present research
team to consider whether ICTs are being accepted and considered pertinent for mobile
banking, which leads to the following reviews of mobile banking, older adults and adoption

studies.
3. Mobile Banking

Before reviewing the literature on adoption, mobile banking, smartphones and older adults, a

theoretical understanding of mobile banking will be provided to put the topic into context.



Mobile banking (m-banking) is among the latest in a series of recent mobile technological
wonders to impact daily life activities and the financial sector. The evolution of ICT began
with automated teller machine (ATM), telephone and internet banking, offering effective
delivery channels for traditional banking products, with the latest financial delivery channel
in many developed and developing countries offering m-banking that is likely to have
significant effects on the market (Safeena, Date, Kammani, & Hundewale, 2012). In
particular, the expanded uses of smartphones has increased demand for m-banking services,
prompting many more banks, microfinance institutions, software houses and service
providers to offer this innovative service together with new sets of products and applications
designed to extend their client reach (including to unbanked populations), improve customer
retention, enhance operational efficiency, increase market share and provide new

employment opportunities (Shaikh, 2013).

Mobile banking is one of the major technological innovations for financial institutions and
daily life activities that offer immense benefits (Lin, 2011). It provides customer value
creation due to being inherently time- and place-independent (Lin, 2013) — ‘‘anywhere and
anytime”’ — free from temporal and spatial constraints (Laukkanen, 2007). Moving clients to
electronic channels is an important issue for banks because it allows them to reduce
operational costs (Calisir & Gumussoy, 2008), providing a more convenient means for
customers to meet their banking needs with more complete and more timely information

(Gerrard & Cunningham, 2003).

3.1 Adoption, Use and Diffusion Studies of Mobile Banking and Smartphones

The previous sections on older adults and ICT research studies have revealed a scarcity of
research on older adults and mobile banking. Further scrutiny reveals that, for this reason, the

theories of adoption, use and diffusion are still being used to consider this issue. When



considering the theories used in information systems (IS) to study the adoption, use and
diffusion of mobile banking, it was discovered that the classic theories that have been used
include Diffusion of Innovation (Dol) theory (Rogers, 2010), Unified Theory for the
Acceptance and Use of Technology (UTAUT) (Venkatesh, Morris, Davis, & Davis, 2003),
Technology Acceptance Model (TAM) (Davis, Vagozzi, & Warshaw, 1989) and Theory of
Reasoned Action (TRA) (Ajzen & Fishbein, 1980). In addition to these theories, also utilised
was the factor of perceived risk, which is defined as a combination of uncertainty plus
seriousness of outcome involved (Bauer, 1960) and has several dimensions in the context of
e-services including performance, financial, time, psychological, social, privacy and overall
risk (Featherman & Pavlou, 2003). Also applied to mobile banking was the factor of self-
efficacy drawn from social cognitive theory and defined as a person’s perception of how easy
or difficult it would be to carry out a behaviour (Bandura, 1986). In mobile banking, self-
efficacy has been applied to refer to users’ judgment of their capability to adopt mobile
banking. Jerusalem and Schwarzer (1992) found that self-efficacy is the belief that one can
perform a novel or difficult task or cope with adversity in various domains of human
functioning. Finally, trust, an important factor of consideration, was also found to be

pertinent for research on mobile banking (Zhou, 2008).

In studies of adoption, use and diffusion of mobile banking specifically with smartphones,
TAM has been found to be the most popular theory, followed by UTAUT and TRA
(Aldhaban, 2012). However, a number of studies have shown a preference towards
combining two or more classic IS adoption-and-use theories for research. For instance, Dol
and TAM were combined to explain the adoption of smartphones in a logistics industry
(Chen, Yen, & Chen, 2009). This combination was also applied to research the adoption of
smartphones among medical practitioners, doctors and nurses (Park, Yang, & Lehto, 2007,

Park & Chen, 2007). A different combination in the form of UTAUT and the activity



enjoyment that reflects feelings of fun, excitement, and interest at a particular time in a
particular space, and influenced by the perceived challenge of the activity and the perceived
skill of the participant, as well as intrapersonal factors such as age, sex, and race/ethnicity led
to identifying the importance of the activity enjoyment in mobile services (Song & Han,
2009). To ensure that this research study will make a contribution to theory, we have
proposed combining more than two classic adoption-and-use theories to study older adults,
mobile banking and smartphones. By doing so, we will also provide a better understanding of
the adoption, use and diffusion of mobile banking using smartphones in the silver-surfer
population of UK. The following section discusses how the theories to be applied to this

research were determined and formulated.

4. Conceptual Framework

4.1 Development of the Research Model

For the earlier formed literature review, we initially used the online library services of
Google scholar and Scopus. To identify the required literature, there were some terms used:
‘older adults’, ‘mobile banking’, ‘mobile phones’ and ‘smartphones’ and a time period
ranging from the last decade or so was used. This resulted in qualitative data, which is
defined as: “Empirical research where the data are not in the form of numbers. (Punch, 1998:

4) and in the case of this study, text based data was obtained.

Next, as mobile banking is still emerging in various countries, when forming the conceptual
understanding for this study that involved combining the theories, a pre-adoption perspective
was applied. To ensure that this research study would make a substantial contribution, we
drew on determinants drawn from the UTAUT that was built on the following eight theories:
the theory of reasoned action (TRA), TAM, the motivational model, TPB, the PC utilization

model, the innovation diffusion theory (Dol), social cognitive theory (SCT) and the



integrated model of technology acceptance and planned behaviour. As a reminder, the four
determinants of UTAUT are performance expectancy, effort expectancy, social influences
and facilitating conditions (Venkatesh et al., 2003). Along with UTAUT, the Diffusion of
Innovations theory factor of compatibility, service quality, trust and risk were incorporated in

the model and individual differences were moderated by age.

4.2 Proposed Research Model

To explain how the classic theories are combined for this study and their influence, a
conceptual framework was formed. Previous research suggests conceptual frameworks
“explain graphically or in narrative form, the main things to be studied — the key factors,
variables, or constructs — and the presumed interrelationships among them. Frameworks can
be simple, elaborate, common sense based, theory driven, descriptive or causal” (Miles and
Huberman, 1994: p. 20). Maxwell (2013) discusses conceptual frameworks as being a
tentative theory of the phenomena under investigation, which functions to inform the rest of
the design in terms of refining goals, developing research questions, selecting methods and
helping researchers to justify their research. Ravitch and Riggan (2012) present them as an
argument about why a topic is important and how it should be researched. They argue that a
conceptual framework is a set of sequenced and logical propositions used to convince readers
of the rigour and importance of a study. Robson and McCartan (2016) argue that, when
conceptual frameworks force researchers to be explicit in what they are doing, it helps them
to be selective, and to decide what are the most important features and relationships and what

kind of data to collect.

Based on Robson and McCartan (2016) we found that the main features of the research
model for this study are trust and compatibility, an attribute drawn from the diffusion of

innovations theory, with service qualities being used to extend the UTAUT with age as the



moderating factor. This is due to the fact that this research study emphasises the older adult.

In the following explanations, the reasoning and applications of the theories are provided.

In mobile banking, UTAUT has been applied for analysing the adoption of mobile banking,
sometimes combined with technology task fit theory (Zhou, 2008), other times by itself, but
with the moderators of age, gender, education and voluntariness of use (Park & Chen, 2007).
For the present research, the determinants of social influences and facilitating conditions have
been considered. Social influence, one of the factors drawn from UTAUT, can be defined as
the degree to which an individual perceives that other individuals important to the person,
such as family, friends or other close peers, believe that the person should use a new system,
such as a smartphone (Venkatesh, Thong, & Xu, 2012). It has been learnt that, when the
silver surfers adopt new technologies, they are normally influenced by other individuals,
particularly those who are close to them, for instance their family and close friends (Choudrie
& Vyas, 2014). Previous research studies associated with smartphones also show that social
influence is important for technology adoption (Song & Han, 2009; Zhou, 2011, 2012a; Zhou
et al., 2010). Facilitating conditions drawn from UTAUT can be defined as the degree to
which an individual believes that an organisational and technical infrastructure exists to
support the use of a smartphone (Venkatesh et al., 2012). This factor can be explained by
older adults’ having the necessary resources such as knowledge, time and money to adopt
smartphones and mobile banking (Venkatesh et al., 2012; T. Zhou, 2008). However, as with
any novel technology, a user who wants to adopt a smartphone and mobile banking will need
to have some understanding when using the new device. Additionally, the costs of using a
smartphone, a handset and the monthly fee are also included among this factor. If the fee for
using the smartphone is affordable and viewed as mostly beneficial to the silver surfers,
which in this instance is mostly for secure online shopping and online banking, then a

positive attitude may occur and the users can use the technology. From previous research on



mobile acceptance, the construct facilitating conditions is viewed as one of the main factors
leading to acceptance and thus adoption (Zhou, 2008; Zhou et al., 2010). Effort expectancy,
also taken from UTAUT, is defined as the degree of ease associated with the use of a system
(Venkatesh et al., 2012). Effort expectancy reflects the perceived effort construct when users
adopt a new system, in this case a smartphone for mobile banking. This factor is comparable
to the perceived ease-of-use construct of TAM and the complexity construct from Dol
(Venkatesh et al., 2003). It explains a user’s perception of the difficulty associated with using
a smartphone. If using a smartphone is considered to be a difficult task, than fewer older
adults will adopt and use a smartphone. Also drawn from UTAUT, Performance Expectancy
is defined as the degree to which an individual believes that using the system will help him or
her to achieve completion of their jobs or tasks. The theory also suggests that performance is
one of the factors that affect users’ behavioural intentions (Baker and Crompton, 2000).
UTAUT identifies a user’s perception of the benefits of a smartphone, such as mobility,
internet connection, and application that can assist older adults in many ways. If older users
recognise the potential benefits that a smartphone provides, then they are likely to adopt and

use a smartphone.

As diffusion is also considered by this research, compatibility is the attribute drawn from Dol
that this research also intends to apply. Compatibility is defined as the degree that a
smartphone providing mobile banking is compatible with silver surfers’ lifestyles (Rogers,
2010). Smartphones can benefit users in many ways, such as business and personal
communication, information on the health issues identified earlier and mobile banking.
Therefore, smartphones may be compatible with silver surfers’ lifestyles and mobile banking,

which led to its inclusion.

Alongside UTAUT’s determinants, this research drew upon service quality, which is based

on marketing terms. Service quality is seen as a measure of how well the quality level



delivered by a product or service matches customer expectations (Lewis, 1991). In essence,
delivering a quality service means conforming to customer expectations on a constant basis.
Also, service quality tends to reflect reliability, responsiveness, assurance and personalisation
(Parasuraman, Zeithaml, & Berry, 1985). Pitt. Watson and Kavan (1995) suggested that
information researchers should include a measure of service quality in the assessment of
information system effectiveness. Grénroos (1982), on the other hand, proposed two types of
service quality, namely technical and functional quality, which will be included as constructs
in our conceptual framework. For this research, we suggest that older adults will adopt

mobile banking if service quality exists.

Trust is another very important factor in online communication and usage and is something
that is experienced on a daily basis. However, what has also been learnt is that trust is a
concept that is quite challenging to define. Grandison and Sloman (2000) defined trust as a
strong belief in the capability of a thing to act consistently, securely and dependably among a
definite context. Jgsang, Keser and Dimitrakos (2005) stated in their study that lack of trust is
like sand in the social machinery, and represents a real obstacle for the uptake of online
services. Trust represents a catalyst for exchange relationships between buyers and sellers
(Pavlou, 2003; Wang, Ngamsiriudom, & Hsieh, 2015). Trust reflects a willingness to be in a
state of vulnerability based on the positive expectation toward another party’s future
behaviour (Mayer, Davis, & Schoorman, 1995). Trust often includes three beliefs: ability,
integrity and benevolence (Zahedi & Song, 2008). Ability is defined as service providers
having the knowledge and ability necessary to fulfil their tasks. Integrity means that service
providers keep their promises and do not deceive users. Benevolence means that service
providers are concerned with users’ interests, not just their own benefits. In research, in the
development phase, trust can be divided into initial trust and continuance trust. When users

gain more direct experience, initial trust develops into continuance trust. Due to its significant



role, initial trust has received considerable attention in the online commerce context. Various
factors are identified to affect initial trust. The first category of factors is related to the
website. As the interface between consumers and online vendors, website quality is a
significant factor affecting initial trust (Lowry, Vance, Moody, Beckman, & Read, 2008).
Information quality is also found to affect initial trust in inter-organisational data exchange
(Nicolaou & McKnight, 2006). Due to the high degree of uncertainty and perceived risk in e-
commerce operations, trust becomes an important factor for a person to obtain confidence in
an exchange partner (Li & Yeh, 2010; Palvia, 2009). In mobile banking environments that are
provided by mobile terminals, viruses and trojan horses may exist. Such problems can lead to
long-term financial and technological difficulties, which in turn increase users’ concern about
payment security and decrease their trust in mobile banking. This can affect their usage
intention and behaviour (Zhou, 2012a), thus suggesting that, if customers do not trust the
mobile banking terminals, there is no adoption and no use of this technology (T. Zhou,

2012D).

An added important factor of mobile banking is risk perception, which has been viewed as a
major barrier of mobile banking in countries such as China (Laforet & Li, 2005) and a
significant factor affecting users’ attitudes and intentions when using mobile banking in Iran
(Mohammadi, 2015). Risk perception involves the concern about: (i) use of personal
information without the knowledge or permission of the owner (Akturan & Tezcan, 2012);
(ii) transference of money for third parties without knowledge and permission (Akturan &
Tezcan, 2012; Hanafizadeh, Behboudi, Koshksaray, & Tabar, 2014); and (iii) vulnerability of
mobile devices to hackers, Trojan horses and information interception (Zhou, 2012a; Zhou et
al., 2010). This construct also has a significant relationship with internet banking adoption
(Yiu, Grant, & Edgar, 2007), and with customers’ lack of interest in online commercial

transactions (Liao, Liu, & Chen, 2011). The perception of risk is a significant factor affecting



trust (Al-Gahtani, 2011) and affecting mobile banking adoption (Mishra et al., 2016). A
further set of studies considered when constructing the conceptual framework is presented in

the appendix.

Based on the discussion presented above, our conceptual research framework has been
developed as depicted in Figure 1. Having explained the foundations of this conceptual
framework, the next section offers the conclusions, limitations, and implications of this

research.

[Place Figure 1 here]

Figure 1: Conceptualising Adoption in terms of Trust, Diffusion, Quality and Age

5. Conclusion

This paper has presented evidence of an ICT digital divide of older generations using
technology (Choudrie & Vyas, 2014), particularly for mobile banking (Chawla & Joshi,
2017). Talke and Heidenreich (2014) argue that innovation resistance by consumers must be
recognised to facilitate new product adoption. There also exists some resistance to
innovation, as well as scepticism of new technologies by some groups of consumers
(Jahanmir & Lages, 2015, 2016), which may cause new innovations to fail (Heidenreich &
Spieth, 2013). It is here that this paper contributes. The aim of this paper has been to
understand and explain the factors that influence the adoption, use and diffusion of mobile
banking among older adults. Using age as a moderator to this research, the UTAUT theory
along with factors drawn from Dol, service quality, trust and risk were combined to provide a
conceptual framework that will be a contribution to research as it provides reasoning for
combining the factors and illustrates how the association occurs. The paper also provided a
review of studies on mobile banking, on mobile banking and older adults and on older adults

and smartphones. It was found that there are few studies of older adults’ relationships with



mobile banking and smartphones. Therefore, such a research study will provide a

contribution to research and practice.

5.1. Implications for Research

Mobile banking is still taking off in many countries, which suggests that the pre-adoption
theories of adoption were suitable for this research study. When considering pre-adoption,
adoption theories such as TAM are cited more often than not. What is also known is that
research on older adults adopting, using and diffusing mobile banking with smartphones is
minimal. Therefore, by undertaking a literature review of this topic, this research paper has
offered an in-depth overview of the adoption, use and diffusion studies of mobile banking,
older adults and smartphones that can assist researchers to identify potential gaps in the
research area. What was learnt is that studies of older adults and mobile banking are minimal;
therefore, studies of this topic such as this one would offer a substantial contribution to the
academic literature. From the adoption, use and diffusion studies of mobile banking it was
found that the theories of TAM and UTAUT as well as Dol were prevalent when considering
research studies on adoption of mobile banking. However, alongside these theories, studies
have included the factors of trust and risk. What is also interesting to note is that most studies
have been quantitative in nature; therefore, a study involving qualitative research would be of
immense benefit. An interesting revelation from the review of mobile banking was that
earlier studies of mobile banking were from the South East Asian or tiger economies and
some from Africa, countries that in essence were the early adopters of the internet or mobile
devices and where internet penetration and mobile devices had proliferated in daily life.
Further, by conceptualising the research using some of the factors that earlier studies had
used but using service quality and age as a moderator, a novel contribution to research has

been offered.



5.2. Implications for Industry

Mobile banking is becoming prevalent in individuals’ daily lives in both developed and
developing countries. In developing countries, recent legislation in countries such as India,
Nigeria, Myanmar, North Korea and Australia seeking demonetisation (Borkar & Pande,
2016) has led some of them to consider solutions emerging from mobile banking. This paper
has attempted to shed some light and provide knowledge and information on whether a
marginal group in society will adopt, use and diffuse mobile banking offered on smartphones.
Smartphones have penetrated society and organisations alike, which has led to its being
viewed as a suitable mobile device to consider for this research. What we have also shown is
how an innovative device and product or service such as mobile banking has to be compatible
with individuals’ lifestyles and should offer a support service by way of its novelty. When it
provides the support, the complexities and difficulties that a customer perceives are reduced
or eliminated, thereby promoting trust while avoiding or preventing risk. These are factors of
importance in all countries around the globe, which explains the reasons for including them
in the conceptual framework. Ageing populations are increasing globally, and mobile
banking is being implemented in all countries due to the improved and advanced
infrastructure and motivation for individuals to try novel technologies; thus, such research

studies offer impetus for future research directions.

5.3. Limitations and Future Directions

Presently, this research study has offered a conceptual work, which is a limitation as the
application of this framework needs to be determined. Research should offer a practical slant
to show its application in real life. Therefore, a future direction to overcome this limitation is
to identify and apply a suitable research methodology that will provide insight into the factors

leading to adoption, use and diffusion of mobile banking provided by smartphones. Ravitch



and Riggan (2012) argue that a conceptual framework is a set of sequenced and logical
propositions used to convince readers of the rigour and importance of a study. Researchers
can use our framework to guide their development of hypotheses and to conduct empirical
research. Additionally, qualitative studies will be able to provide a deep understanding of the

reasons for or against mobile banking adoption.

Presently, this study has focused on trust, but older adults are also very cautious, which leads
to a suggestion of extending this framework to include other issues such as prevention of
fraud and risk, as well as other factors affecting adoption and use. Further, if other factors
such as gender and education are included in the framework and applied in practice, a greater

diversity of results will emerge.
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Toward an understanding of the behavioral
intention to use mobile banking

TAM and TPB were used in a quantitative study to find that
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perceived ease-of-use, and perceived usefulness had a
significant impact on the intention to adopt.
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Social cognitive theory and a quantitative approach showed
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proposed to influence the behavioural intention

to use mobile banking.
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Determinants of behavioral intention to
mobile banking

TAM and TRA along with a quantitative approach that
involved users and providers revealed that perceived self-
efficacy, perceived ease-of-use, perceived usefulness and
trust are the main factors that influence behavioural
intention when adopting mobile banking.
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Predicting young consumers’ take up
of mobile banking services.

TAM and Dol were used along with a quantitative approach
to show that compatibility, perceived usefulness and risk are
influential factors for customers when adopting mobile
banking services.
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Yu, C.S.

13:104-21

Factors affecting individuals to adopt
mobile banking: Empirical evidence from
the UTAUT model

Individual intention to adopt mobile banking was
significantly influenced by social influence, perceived
financial cost, performance expectancy, and perceived
credibility, in their order of influencing strength. The
behaviour was considerably affected by individual intention
and facilitating conditions. As for moderating effects of
gender and age, this study discovered that gender
significantly moderated the effects of performance
expectancy and perceived financial cost on behavioural
intention, and the age considerably moderated the effects
of facilitating conditions and perceived self-efficacy on
actual adoption behaviour.
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R., & Fuloria, S.

Number 1

Factors affecting behavioural intentions
towards mobile banking usage: Empirical
evidence from India

The results showed that, apart from traditional TAM
variables like perceived usefulness and perceived ease of
use, factors like perceived image, perceived value, self-
efficacy, perceived credibility and tradition all significantly
affected behavioural intentions towards mobile banking
usage.
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Extending the understanding of mobile
banking adoption: When UTAUT meets TTF
& ITM

The rationale for the research was to test an integrative
model to elaborate the adoption of mobile banking on the
individual level. The study found that facilitating conditions
and behavioural intentions directly influence m-banking
adoption. Initial trust, performance expectancy, technology
characteristics and task technology fit have total effect on
behavioural intention.
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Hsiu-fen, L.

Vol. 2 (31): pp.
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An empirical investigation of mobile
banking adoption: The effect of innovation
attributes & knowledge-based trust

The rationale for this research was to contribute to the
theoretical aspect of two identified perspective factors that
lead to mobile banking adoption. The results indicate that
perceived relative advantage, ease of use, compatibility,
competence and integrity significantly influence attitude,
which in turn leads to behavioural intention to adopt (or
continue to use) mobile banking.




Journal of Decision Support 2010 Xin, L., Han L., p. 222-234 Examining multi-dimensional trust and The research aims at identifying the factors affecting
Systems Jie, Z., & Shim, J.P. multi-faceted risk in initial acceptance of rejection and acceptance of an emerging IT artefact (e.g.
emerging technologies: An empirical study mobile banking) as well as risks. The findings place
of mobile banking services performance expectancy as the most significant determining
factor for mobile banking acceptance. This study indicates
that risk perception, derived from eight different facets, is a
salient antecedent to innovative technology acceptance.
Beyond prior studies, the results also provide empirical
support for employing personal trait factors in analysing
acceptance of emerging IT artefacts.
Journal of Expert Systems with 2009 Ja-chul, G., Sang- pp.11605-11616 Determinants of behavioural intention to The rationale for this study focuses on examining and

Applications

Chul, L., & Yung-Ho,
S.,

mobile banking

validating the determinants of users’ intentions of mobile
banking. The model used was tested and linked different
variables; for example, it pointed out that self-efficacy is the
strongest antecedent of perceived ease-of-use. In this
report a few variables are linked. This study found that self-
efficacy was the strongest antecedent of perceived ease-of-
use, which directly and indirectly affected behavioural
intention through perceived usefulness in mobile banking.
Structural assurances are the strongest antecedent of trust,
which could increase behavioural intentions of mobile
banking. This research verified the effect of perceived
usefulness, trust and perceived ease of use on behavioural
intention in mobile banking.
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2010

Tao, Zhou., Yaobin.,
Lu & Bin., Wang

Vol 26:
pp. 760-767

Integrating TTF and UTAUT to explain
mobile banking user adoption

The Task Technology Fit and Unified Theory of Acceptance
and Usage of Technology were combined to examine mobile
banking. Three items of technology characteristics were
used for mobile banking: ubiquity, immediacy and security.
From UTAUT and adoption, the following was obtained:
Items of performance expectancy reflect the improved
payment efficiency and convenience when using mobile
banking. Items of effort expectancy reflect the ease of
learning to use or skilfully using mobile banking. Items of
social influence show the influence of people important to
the user on the adoption behavior. Items of facilitating
conditions reflect the resources and knowledge owned by
the user. Items of user adoption include the use of account
management, money transfer and payments. Findings
revealed that both task characteristics and technology
characteristics strongly affected the task technology fit,
which further determines user adoption. For the UTAUT
model, except for effort expectancy, performance
expectancy, social influence, and facilitating conditions had
significant effects on user adoption. In addition, effort
expectancy strongly affected performance expectancy.
There were also correlations between TTF constructs and
UTAUT ones. Technology characteristics strongly affected
effort expectancy and the task technology fit had an obvious
effect on performance expectancy.

International Journal of Banking
Marketing

2010

Puschel, J., Mazzon,
J. A., & Hernandez,
J.M.

Vol. 28 (5), 2010:
pp. 389-409

Mobile banking: Proposition of an
integrated adoption intention framework

The Decomposed Theory of Planned Behaviour along with
the Diffusion of Innovations Theory was applied, which led
to the inclusion of a conceptual framework based on
relative advantage (RA), compatibility (CO), image (IM),
results demonstrability (RD), trialability (TR), visibility (VI),
perceived ease of use (PEU), self-efficacy (SE), resource
facilitating conditions (RFC), technology facilitating
conditions (TFC) and subjective norm (SN). The dependent
variables of the framework are attitudes (AT), perceived
behavioural control (PBC) and intentional (IN)/usage (US) of
mobile banking. A quantitative study in Brazil of 666 users
was pursued to show the strength of the model.




Journal of Electronic Commerce
Research

2012

Al-Jabri, I. M., &
Sohail, M. S.

Vol. 13 (4): pp.
379-391

Mobile banking adoption: Application of
diffusion of innovation theory

This research study was undertaken for mobile banking in
Saudi Arabia. A mixed approach was pursued that resulted
initially in a focus group and then a quantitative approach
that led to 496 completed replies. Diffusion of Innovations
theory was applied to reveal that relative advantage,
compatibility and observability have a positive influence on
adoption. Trialability and complexity did not affect
adoption. Perceived risk was negative.

Hawaii International
Conference on System Sciences

2006

Carlsson, C.,
Carlsson.,J.,
Hyvonen, K.,
Puhakainen, J., &
Walden, P.

Proceedings of
the 39th Annual
Hawaii
International
Conference on
System Sciences -
Vol. 06:

p.132.1

Adoption of mobile devices/services —
Searching for answers with the UTAUT

The research explores reasons and answers to the adoption
rates of acceptance with mobile devices. It was found using
UTAUT that performance expectancy and effort expectancy
could be found as explanations for behavioural intention,
but that social influence could not be used as such for
explanations. It was also found that attitudes towards
mobile devices/services influenced behavioural intention
but that mobile device/service anxiety did not. The study
substantiated that behavioural intention will have a positive
influence on usage by analysing the actual use of three
different mobile services: MMS, search services and icons
and ring tones. Furthermore, facilitating conditions did not
have a link to the use of mobile services. Thus the obtained
results did not support in all cases the original UTAUT
hypotheses.

International Journal of
Information & Management

2008

June, L., Chang, L.,
Chun-Sheng, Y, &
Kanliang, W

Vol. 45: pp. 52-64

Determinants of accepting wireless mobile
data services in China.

Wireless mobile data services (WMDS) research was
conducted using the argument that individuals form their
intention to adopt WMDS under the influence of wireless
mobile technology, the social environment, personal
innovativeness of IT, trust awareness and facilitating
conditions. The findings suggest that WMDS adoption
intention in China is determined by consumers’ perceived
usefulness and perceived ease of use.

Proceedings of the 4th
International Conference on
Engineering, Project, and
Production Management
(EPPM 2013)

2013

Witeepanich, C.,
Emklang, N.,
Matsmak, J.,
Kanokviriyasanti, P.,
& Chanvarasuth, P.

Understanding the adoption of mobile
banking services: An empirical study

Using UTAUT and a quantitative approach, the results
showed that social influence and occupation influence
users’ adoption of mobile banking the most. Trust also rated
high, but not as much as the first two.




Business and Management
Research

2013

Jeong, B-K, & Yoon,
T.E.

Vol. 2 (1)

An empirical investigation on consumer
acceptance of mobile banking
services

With TAM, five factors were identified as influencing
consumers’ behavioural intention to adopt mobile banking:
perceived usefulness, perceived ease of use, perceived
credibility, perceived self-efficacy, and perceived financial
cost. Results indicated that all the factors except for
perceived financial cost significantly impacted behavioural
intention towards mobile banking usage. Perceived
usefulness was the most influential factor

to explain the intention to adopt. For users, perceived ease
of use is the important factor while perceived self-efficacy
significantly influences non-users’ adoption intention.

Computers in Human
Behaviour

2016

Baptista, G. &
Oliveira, T.

Vol. 63: pp. 480-
89

A weight and a meta-analysis on mobile
banking acceptance research

Factors of consideration for mobile banking are: (i) attitude,
(ii) initial trust, (iii) perceived risk and (iv) performance
expectancy. In terms of use of mobile banking, considering
the same assumptions, the best predictors are: (i) intention
and (ii) performance expectancy. Facilitating conditions on
attitude, task technology fit on performance expectancy and
performance expectancy on initial trust have the potential
to be added to the list of the most important predictors, but
they still need additional research.

Journal of Business Research

2016

Verissimo, J. M. C.

Vol. 69 (11): pp.
5456-60

Enablers and restrictors of mobile banking
app use: A fuzzy set qualitative
comparative analysis (fsQCA)

A qualitative approach study examines how perceived risk,
perceived ease of use, perceived usefulness, compatibility,
age, and income all affect mobile banking app use and non-
use. The analysis of necessary conditions shows that mobile
banking app use is associated with low perceived risk, high
compatibility, high perceived ease of use and high perceived
usefulness. The findings also reveal that a combination of
low compatibility, low perceived usefulness, low perceived
ease of use, and a high perceived risk is a sufficient
condition for mobile banking app non-use.

Journal of Business Research

2016

Falk, T., Kunz, W. H.,
Schepers, J. J. L., &
Mrozek, A. J.

Vol. 69 (7): pp.
2417-23

How mobile payment influences the overall
store price image

Although not directly about mobile banking, this paper used
an experiment to determine the role of mobile payments.
Results showed that mobile payments, as an innovative
payment option, lead to more positive judgments. Mobile
payments also significantly increased customers’ willingness
to pay when compared to cash payments.




Computers in Human
Behaviour

2016

Malaquiasa, R.F., &
Hwang, Y.

Vol. 54: pp. 453-
461

An empirical study on trust in mobile
banking: A developing country perspective

Risk perception, age, gender, task characteristics, personal
innovativeness and social influence were considered in this
study of mobile banking. Also included was a novel variable,
an undergraduate course to capture a potential difference
in perception from people who study in the area of
technology.

Table Al: A further set of studies considered when constructing the conceptual framework
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