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ABSTRACT

The ever-changing world of technology has necessitated the development of platforms aimed at
easing the burden of everyday task. Nowhere is this more evident than in the realm of mobile
banking. Sometimes referred to as mobile wallet, mobile payment or mobile money, it generally
denotes a technology that allows payment services to be carried out via a mobile device under
the guidance of a financial regulatory body. Different mobile money platforms exist around the
world. Each platform is designed to serve the financial needs of different consumers from
different jurisdictions. There is also the security and ease of use factor that makes it attractive
to a huge section of the public. Mobile transactions have provided a level of easiness in funds
transfer that has never been seen. Transactions that previously required physically commuting
to banks can now be done by the push of a button. However, with this rapid rise in patronage
has come the question of usability. Regarding this research, usability engineering is examined
in line with how balance, pattern, scale and visual weight influences the choice of which mobile
money platform a user selects to transact business. Using a sample size of 800 mobile money
users spread across Accra, the findings is used to engineer a framework for developing mobile
money platforms.
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1. INTRODUCTION

Technological advancement from the nineteenth century to the contemporary world has
witnessed great strides in the area of telecommunication, electronic funds transfer and many
more. This has been driven by a voracious quest to create systems that will help in carrying out
everyday task with ease. Tasks that have always demanded manpower or additional effort have
now been taken over by platforms capable of performing similar activity with less effort. Vital
among the creations is Mobile Money. “Mobile Money is a service that allows people to receive,
store and spend money using a mobile device” (GSMA, 2010). Its emergence and growth has
created an ecosystem that is increasingly spurring economic growth and job creation (Collymore,
2016). The service recorded tremendous growth of 737.4% in volume of transaction from 2012
to 2016 (BOG, 2017).

Mobile transactions have provided a level of easiness in funds transfer that has never been
seen. Transactions that previously required physically commuting to banks can now be done by
the push of a button. However, with this rapid rise in patronage has come the question of
usability. “Usability is a quality attribute that assesses how easy user interfaces are to use and
outlines methods for improving ease-of-use during the design process” (Nielsen, 2012).
Usability occupies a central role during design and development of any system because user
experience is accentuated above any other requirement (Tan et al, 2009). The moment a user
interacts with a system, their experience is used as a yardstick against which future systems will
be judged.

Thus, investigating Mobile Money platforms in Ghana to unearth the impact of aesthetics on
choice of which platform is adopted for business transaction is the motivation behind this
research. Researching “Usability engineering-based analysis of mobile money platforms among
bank customers in Ghana” is within the purview of software usability which is one of the
disciplines of Information Technology. Information Technology is a body of knowledge that
comprises of Application Development, Human Computer Interaction, Database Administration,
Network Engineering and Systems Analysis. Usability Engineering is under the broad spectrum
of Human Computer Interaction within the field of Information Technology. It encapsulates how
humans interact with computers. While it previously centered on computers, it has how grown
to include diverse forms of information technology design.

“Human-Computer Interaction (HCI) is an area of research and practice that emerged in the
early 1980’s initially as a specialty area in computer science embracing cognitive science and
human factors engineering” (Soegaard and Dam, 2014). Originally researchers within the field
of HCI fixated on improving the usability of desktop computers. However, with the growth of
internet technologies and mobile devices, the use of computers has moved toward adoption of
the new mobile ecosystem. With this newly developed mobile environment has come the mobile
payment infrastructure as a way to handle payments in the 21st Century. Financial institutions
that were initially reluctant to join the mobile payment fraternity became the drivers of the
technology as a way to promote financial inclusion in attaining the sustainable development
goals of signing up many unbanked Ghanaians both in the rural and urban centres. Getting all
the unbanked to participate in the financial sector through mobile payment systems has not
been without challenges. Regardless of these difficulties the service has recorded tremendous
growth within the past five (5) years as reported by the Bank of Ghana (2017).
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With Mobile Money now playing a key role within the financial sector in Ghana, it has become
more pressing to ensure that the system is rendering the service to users for which it was
designed. Finding out what drives a user to adopt a particular mobile money platform or
application will help in ensuring that future platforms either incorporate or exclude certain
features that users do not want which will go a long way to boost its overall usage. That is,
analysing mobile money usability through the lens of design aesthetics is key to ensuring the
development of robust platforms.

Having businesses increasingly demand mobile money payments instead of physical cash has
shown the growing importance of investigating this medium to help develop robust payment
platforms. Studying the impact of aesthetics on the choice of mobile money platform in Ghana
is an area yet to be explored in detail. The ever-growing domain of mobile money as the medium
for business transaction in Ghana has necessitated in-depth research into the factors that
determine which mobile money platform a user adopts and the reasons behind it. This will help
in the development of highly usable mobile money platforms that are robust in security and also
provide great user experience.

2 RELATED BACKGROUND

Relatively little is known about design aesthetics and the factors that influence choice of mobile
money platform in Ghana. This is more evident in the domain of mobile payments as the go-to
technology capable of eliminating many challenges with business transaction. However, it is an
area that has not been looked at thoroughly when it comes to investigating the factors that
influence a user’s choice on which mobile payment system is adopted in business transaction.
Current literature looks at design aesthetics in two ways: that is as the objective features of a
stimulus (ex: layout, colour-combination) or as the subjective reaction to specific product
features. Making a distinction between the two definitions, as an objective feature of a stimulus
refers “to the design aspects of product like form, tone colour and texture” (Postrel, 2003) while
as a subjective reaction refers to “the degree to which a person believes that the product is
aesthetically to the eye” (Van Der Heijden, 2003).

The current status of research into design aesthetics and usability is mainly centered on
investigations into specific design factors such as surface attributes and a look at individual
characteristics such as age, cultural background and the role of gender (Crilly et al, 2004). Given
the role of aesthetics in product development, it raises the need to examine the influence design
aesthetics have in usability engineering and mobile money payment systems in Ghana. Every
financial system needs a well-functioning payment structure capable of handling huge volumes
of transactions necessary for the stability and growth of its economy. “Mobile money is a service
that allows people to receive, store and spend money using a mobile device” (GSMA, 2010).
Having an “efficient payment system facilitates timely completion of financial transactions which
enhances job creation, economic growth and improved standard of living” (BOG, 2017).

Before the introduction of mobile money in Ghana, business transactions often required parties
to physically meet or use the banking system to complete transaction. This mode of doing
business came with its downsides. Among the challenges were delayed payments, unsecured
transactions as well as time and resource consuming. The need to find fast, affordable mode of
transacting business through secured means led to the introduction of the mobile money
system. Using mobile money as a means of payment introduced benefits such as convenience,
speed, flexibility and affordability (GSMA, 2013).
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“Users are more tolerant of minor usability issues when they find an interface visually appealing”
(Moran, 2017). Alongside the direct economic impact of the mobile money system, it has broken
down trade inhibitions through the removal of impediments thereby increasing efficiency and
encouraging transparency. The continuous growth of mobile money platforms and applications
has brought with it the need to investigate potential usability problems to find out what goes
into the decision-making process of users on which platform is used in transacting business and
why.

Currently, little is known about what goes into the choice of a particular mobile money platform
over the another during business transactions. The generally held view is that cost of transfer
charges is the main factor on choice of a particular platform over the other. Other factors such
as the aesthetics of the platform or application has the tendency to mask potential usability
problems. Aesthetics is broadly defined as the core design elements that underscore a software
or application’s pleasing qualities (Moran, 2017). This research delves into different factors
such as education, poverty level, access to mobile devices, computer literacy and their impact
on how a mobile money platform or application is chosen over another. In addition to these
factors, design structures like layout, navigation, colour-combination, pattern, scale, shape and
visual weight are examined in the choice of which mobile money platform an agent, aggregator
or ordinary user uses to transact business. The aesthetic-usability effect propounded by Kurosu
and Kasjimura in 1995 is also examined to ascertain “users’ tendency to perceive attractive
products as more usable”.

Previous studies conducted on the subject often focus on the usability of different applications
without looking at the role of aesthetics in user documentation of likely usability problems. More
significant the fact that this study looks at usability engineering from the perspective of how
aesthetics determines the choice of which mobile money platform is used in transacting
business in Ghana. Usability now plays a central role within the ecosystem of application
development. In lieu of its growing importance ensuring that applications are frees from
embedded usability problems has taken on new meaning. The contemporary world is
transacting business online and electronically at an ever-increasing pace. This study first delves
into the domain of usability and investigates the correlation between design aesthetics and the
choice of which mobile money platform is used for business transaction. As already mentioned
in the preceding paragraphs ecommerce is one of the main forms of business driving the push
for mobile money payment systems.

Interactive systems fail to provide users with great user experience as a result of neglecting core
usability principles in their design. This study focuses on how to solve this problem by
investigating the influence of design aesthetics on the use of applications while focusing on how
it applies to the choice of mobile money payment platforms in Ghana. Nearly all prior-studies
employed user-centered methods like usability testing, evaluator-based approach like heuristic
evaluation or software- centric technique like Google Analytics in their researches. None looked
at investigating the influence of design aesthetics on the choice of mobile money platforms
through the lens of usability engineering. This study therefore reviews previous literature into
the subject of usability engineering, design aesthetics, electronic payment services and mobile
money in Ghana to draw a distinction and correlation between application and software use and
design aesthetics.
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3. THE RESEARCH FIELD

Researching “the influence of design aesthetics on choice of Mobile Money platform in Ghana”
is within the purview of Usability Engineering which is one of the disciplines of Information
Technology. Information Technology is a body of knowledge that comprises of Application
Development, Human Computer Interaction, Database Administration, Network Engineering,
Systems Analysis etc. Usability Engineering is under the broad spectrum of Human Computer
Interaction within the field of Information Technology. It encapsulates how humans interact with
computers. While it previously centered on computers, it has now grown to include diverse forms
of information technology design. “Human-Computer Interaction (HCl) is an area of research and
practice that emerged in the early 1980’s initially as a specialty area in computer science
embracing cognitive science and human factors engineering” (Soegaard and Dam, 2014).
Originally researchers within the field of HCI fixated on improving the usability of desktop
computers. However, with the growth of internet technologies and mobile devices, the use of
computers has moved toward adoption of the new mobile ecosystem.

With this newly developed mobile environment has come the mobile payment infrastructure as
a way to handle payments in the 21st Century. Financial institutions that were initially reluctant
to join the mobile payment fraternity became the drivers of the technology as a way to promote
financial inclusion in attaining the sustainable development goals of signing up many unbanked
Ghanaians both in the rural and urban centres. Getting all the unbanked to participate in the
financial sector through mobile payment systems has not been without challenges. Regardless
of these difficulties the service has recorded tremendous growth within the past five (5) years
as reported by the Bank of Ghana (2017). With Mobile Money now playing a key role within the
financial sector in Ghana, it has become more pressing to ensure that the system is rendering
the service to users for which it was designed. Finding out what drives a user to adopt a
particular mobile money platform or application will help in ensuring that future platforms either
incorporate or exclude certain features that users do not want which will go a long way to boost
its overall usage. That is, analysing mobile money usability through the lens of design aesthetics
is key to ensuring the development of robust platforms. Having businesses increasingly demand
mobile money payments instead of physical cash has shown the growing importance of
investigating this medium to help develop robust payment platforms.

Studying the impact of aesthetics on the choice of mobile money platform in Ghana is an area
yet to be explored in detail. The ever-growing domain of mobile money as the medium for
business transaction in Ghana has necessitated in-depth research into the factors that
determine which mobile money platform a user adopts and the reasons behind it. This will help
in the development of highly usable mobile money platforms that are robust in security and also
provide great user experience.

3.1 Subject Area of Study

“The subject area of a study refers to the specific aspect of a broader research field” (Natasi et
al, 2007). Usability Engineering remains the central focus of this research. Researching usability
engineering based analysis of mobile money platforms permits the collection, analysis and
interpretation of data on how Developers employ aesthetics to complement usability. Thus,
analysing aesthetics as a core design principle helps to ascertain its impact on the choice of
mobile money platform that users engage for business transaction.
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Narrowing this research to design aesthetics within the broader framework of usability has taken
on more significance with the rapid and continuous growth of mobile money payment systems.
With the more traditional means of financial engagement being eroded by the introduction and
acceptance of mobile money, this research has become more significant. Results derived from
this research will be used to inform future versions of mobile payment systems in order to ensure
that future platforms are usable and provide great user experience.

The quest to ensure that a considerable portion of Ghanaians adopt electronic payment systems
like Mobile Money to transact business brings into focus the usability and design features aspect
of it all. This is because users will immediately reject or abandon a product if it is unusable or
provides a poor user experience. Due to this, usability continues to play a central role in every
technological innovation that seeks wide acceptance. This research is driven by the growing
adoption of mobile payment systems for financial transactions and the need to ensure that
these new mobile payment platforms are without usability problems. In doing this, the role of
design aesthetics is evaluated to ascertain whether it plays a role in users adopting or rejecting
a particular platform. This has become more important in the contemporary world where global
reports show an ever-increasing mobile money adoption across different jurisdictions.

“In 2020, the number of registered mobile money accounts grew by 12.7% globally to 1.21billion
as a result of regulators implementing more flexible processes and relaxing on-boarding
requirements to make it easier to open an account” (GSMA, 2021). With global daily
transactions eclipsing $2billion, ensuring that users are getting value for money in their
engagement of these platforms is vital. It is for this reason that this study emphasizes the role
of usability in software and application development. Finding out the factors that account for
why a user chooses one mobile money platform over another will help develop better and
improved mobile payment systems that is embraced by many thereby increasing the financial
inclusion targets of Sustainable Development Goals (SDG). The importance of investigating
design aesthetics on choice of mobile money platform has been heightened by the fact that
many researches focus on the likely usability problems to be uncovered by conducting heuristic
evaluation and by carrying out usability testing based on likely performance issues.

With Usability Engineering involving the testing of designs at various stages of development, the
key challenge with many previous studies has been the question of what constitutes a usability
problem. That is, what makes a usability problem real? To this question Wilson (2007) posits “a
usability problem is real if it predicts a problem that users will experience in their own
environment, which affects their progress toward goals and their satisfaction”. For example,
observing a problem within a laboratory setting with a paper prototype of a proposed system
may offer artificial results not representative of actual real-world usability problem. This
according to Wilson (2007) is rather “an artifact of the paper prototype test procedure and not
something that users would experience”.

Investigating the influence of design aesthetics on choice of mobile money platform tackles the
problem of researchers focusing entire studies on heuristic evaluation and user testing with the
objective of developing frameworks that examine the factors responsible for platform choice by
also looking into context of use. Mobile payment is a recent technology that continues to record
growing patronage. With its growing adoption has come the increasing report of usability
problems, security lapses, confusing interface designs, indistinct navigation links among other
issues.
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The increasing list of usability problems has made this research more important because of the
need to grow user adoption of mobile money platform as part of financial inclusion strategy of
telecommunication companies and the government as a whole. With the world currently going
through a health pandemic, investigating how aesthetics influences the adoption or rejection of
a mobile payment platform has taken on a new meaning.

The problem setting of mobile payment systems is exacerbated by the fact that using mobile
money is now becoming the norm. As previously mentioned, many studies on the subject centre
on the usability of mobile payment systems while ignoring the factors that account for why users
may adopt or reject one platform over another. Examining design aesthetics within the context
of usability engineering in order to find out its impact on mobile money adoption has taken on
more prominence in the contemporary world where electronic and digital payment has gained
wide acceptance. Carrying out this research therefore helps to deliver the framework by which
developers and designers can work in harmony to ensure their products will connect adequately
with their target audience.

Results from a survey conducted on the influence of design aesthetics on mobile banking
showed that “aesthetics have a positive effect on functional, emotional, social and epistemic
value which in turn positively affect intention to adopt or reject mobile banking” (Chaouali et al
2019). That is, one’s inclination to adopt a mobile payment platform is driven by social context
and emotional responses. Thus, it is important for this research to emphasize the drivers of
mobile money adoption within the context of usability engineering so that current and future
platforms can be developed with better understanding of what users want in a mobile payment
system as against what developers project users may need.

“Perceived usefulness, perceived ease of use, lifestyle compatibility and facilitating conditions
are direct predictors of user behaviours in accepting mobile wallet payments” (Alswaigh and
Aloud 2021). The problem setting of mobile payment systems present this research with the
opportunity to examine many unexplored areas of importance. Areas such as proximity of mobile
money outlet to users, security, social influence, interactivity of the mobile platform, transaction
cost, platform usability and aesthetics. Several studies venturing into the domain of electronic
payments often focus on online payment systems and eCommerce. Driving this research is the
ever-growing importance of mobile payment within the financial ecosystem. Its role has become
more prominent during the height of the Coronavirus pandemic where people across the globe
used different mobile wallets to pay for goods and services. Notwithstanding the advantages
mobile money has brought, it has also been saddled with some challenges. Prominent among
these challenges are the issue of fraud, identity theft, delayed payments due to network
problems and system being out of service.

The problem setting of this research is therefore enhanced by the simple fact that mobile
payment systems have become part of everyday life and as the goal is for such payment systems
to make life easier, it makes it worthwhile to investigate any design, usability or potential
functionality problem is worth examining. Thus, this research does not limit its study of
aesthetics to the context of beauty or user emotive decisions based on feel and appearance,
rather it expands on such elements to investigate the role they play in users choosing to adopt
or reject a particular payment platform. As Folkmann (2018) points out, “a deeper
understanding of aesthetics than what normally is testified to in the field of design and human
computer interaction may provide knowledge regarding how design objects and human
computer interaction solutions operate as interfaces in how humans approach the world”.
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3.2 Research Problem

This research investigates “the influence of design aesthetics on the choice of mobile money
platform in Ghana”. It explores the factors that influence why a user adopts a particular mobile
money platform over another in conducting business transactions.

3.3 The Problem Setting

“Financial inclusion has been found to be fundamental to poverty reduction and to minimizing
the rate of income inequality” (Moss, 2013). The Government of Ghana has for sometime
enacted policies, adopted different strategies all aimed at promoting financial inclusion through
its Sustainable Development Goals (SDGs) objective. However, achieving this target has been
difficult as a sizeable percentage of the population still do not have access to formal financial
services (Riley & Kulathunga, 2017). Aiming to improve on its unbanked percentage has led to
government spearheading the drive towards a cashless economy by advocating and promoting
mobile payment systems. Studies conducted by the Central Bank showed that “mobile money
can become a major tool for financial inclusion” (BOG, 2008).

The quest to ensure that a considerable portion of Ghanaians adopt electronic payment systems
like Mobile Money to transact business brings into focus the usability and design features aspect
of it all. This is because users will immediately reject or abandon a product if it is unusable or
provides a poor user experience. Due to this, usability continues to play a central role in every
technological innovation that seeks wide acceptance. This research is driven by the growing
adoption of mobile payment systems for financial transactions and the need to ensure that
these new mobile payment platforms are without usability problems. In doing this, the role of
design aesthetics is evaluated to ascertain whether it plays a role in users adopting or rejecting
a particular platform. This has become more important in the contemporary world where global
reports show an ever-increasing mobile money adoption across different jurisdictions.

“In 2020, the number of registered mobile money accounts grew by 12.7% globally to 1.21billion
as a result of regulators implementing more flexible processes and relaxing on-boarding
requirements to make it easier to open an account” (GSMA, 2021). With global daily
transactions eclipsing $2billion, ensuring that users are getting value for money in their
engagement of these platforms is vital. It is for this reason that this study emphasizes the role
of usability in software and application development. Finding out the factors that account for
why a user chooses one mobile money platform over another will help develop better and
improved mobile payment systems that is embraced by many thereby increasing the financial
inclusion targets of Sustainable Development Goals (SDG). The importance of investigating
design aesthetics on choice of mobile money platform has been heightened by the fact that
many researches focus on the likely usability problems to be uncovered by conducting heuristic
evaluation and by carrying out usability testing based on likely performance issues.

With Usability Engineering involving the testing of designs at various stages of development, the
key challenge with many previous studies has been the question of what constitutes a usability
problem. That is, what makes a usability problem real? To this question Wilson (2007) posits “a
usability problem is real if it predicts a problem that users will experience in their own
environment, which affects their progress toward goals and their satisfaction”. For example,
observing a problem within a laboratory setting with a paper prototype of a proposed system
may offer artificial results not representative of actual real-world usability problem.
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This according to Wilson (2007) is rather “an artifact of the paper prototype test procedure and
not something that users would experience”. Investigating the influence of design aesthetics on
choice of mobile money platform tackles the problem of researchers focusing entire studies on
heuristic evaluation and user testing with the objective of developing frameworks that examine
the factors responsible for platform choice by also looking into context of use.

Mobile payment is a recent technology that continues to record growing patronage. With its
growing adoption has come the increasing report of usability problems, security lapses,
confusing interface designs, indistinct navigation links among other issues. The increasing list
of usability problems has made this research more important because of the need to grow user
adoption of mobile money platform as part of financial inclusion strategy of telecommunication
companies and the government as a whole. With the world currently going through a health
pandemic, investigating how aesthetics influences the adoption or rejection of a mobile
payment platform has taken on a new meaning. The problem setting of mobile payment
systems is exacerbated by the fact that using mobile money is now becoming the norm. As
previously mentioned, many studies on the subject centre on the usability of mobile payment
systems while ignoring the factors that account for why users may adopt or reject one platform
over another. Examining design aesthetics within the context of usability engineering in order
to find out its impact on mobile money adoption has taken on more prominence in the
contemporary world where electronic and digital payment has gained wide acceptance.
Carrying out this research therefore helps to deliver the framework by which developers and
designers can work in harmony to ensure their products will connect adequately with their
target audience.

Results from a survey conducted on the influence of design aesthetics on mobile banking
showed that “aesthetics have a positive effect on functional, emotional, social and epistemic
value which in turn positively affect intention to adopt or reject mobile banking” (Chaouali et al
2019). That is, one’s inclination to adopt a mobile payment platform is driven by social context
and emotional responses. Thus, it is important for this research to emphasize the drivers of
mobile money adoption within the context of usability engineering so that current and future
platforms can be developed with better understanding of what users want in a mobile payment
system as against what developers project users may need.

“Perceived usefulness, perceived ease of use, lifestyle compatibility and facilitating conditions
are direct predictors of user behaviours in accepting mobile wallet payments” (Alswaigh and
Aloud 2021). The problem setting of mobile payment systems present this research with the
opportunity to examine many unexplored areas of importance. Areas such as proximity of
mobile money outlet to users, security, social influence, interactivity of the mobile platform,
transaction cost, platform usability and aesthetics. Several studies venturing into the domain
of electronic payments often focus on online payment systems and eCommerce. Driving this
research is the ever-growing importance of mobile payment within the financial ecosystem. Its
role has become more prominent during the height of the Coronavirus pandemic where people
across the globe used different mobile wallets to pay for goods and services. Notwithstanding
the advantages mobile money has brought, it has also been saddled with some challenges.
Prominent among these challenges are the issue of fraud, identity theft, delayed payments due
to network problems and system being out of service.
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The problem setting of this research is therefore enhanced by the simple fact that mobile
payment systems have become part of everyday life and as the goal is for such payment systems
to make life easier, it makes it worthwhile to investigate any design, usability or potential
functionality problem is worth examining. Thus, this research does not limit its study of
aesthetics to the context of beauty or user emotive decisions based on feel and appearance,
rather it expands on such elements to investigate the role they play in users choosing to adopt
or reject a particular payment platform. As Folkmann (2018) points out, “a deeper
understanding of aesthetics than what normally is testified to in the field of design and human
computer interaction may provide knowledge regarding how design objects and human
computer interaction solutions operate as interfaces in how humans approach the world”.

4. PRIOR RESEARCH EFFORTS

Mobile Money and electronic payment systems is an everchanging field that is continuously
reinventing itself. Many studies that have focused on usability or mobile money as a subject
area often investigate the categories of payment systems while looking at usability as a
consequence of system development and not primary software or application development.
Prior research effort by Layla Hasan (2009) looked at user testing as an evaluation method and
the problems associated with the technique. She noted that “user testing is limited by the
challenge of replicating real-world scenarios in a controlled environment”. In her presentation,
user testing may not be able to find real usability problems that people come across while
interacting with different platforms and applications. Her study primarily employs heuristic
evaluation as a technique for uncovering usability problems and later admits that finding
usability problems not listed in the heuristics makes it an inefficient method.

Scholars like Sonderegger and Sauer (2009) also investigated the effects of product aesthetics
on different variables in usability tests. By using a computer simulation, participants were given
two (2) identical mobile phones that were configured in line with their visual displays. Results
from the experiment showed that participants rated the device with the visually appealing
display higher than the one with less appealing visual display. Thus, their study demonstrated a
positive correlation between visually appealing devices and their choice as being very usable
although that may not be the case. Their study did not go further into how the results can be
applied across multi-layered applications like mobile money platforms.

This research therefore employs a multi-disciplinary approach to investigate the influence of
design aesthetic on which mobile money platform a user decides to use. Alswaigh and Aloud
(2021) looked at the factors affecting the adoption of mobile money in Saudi Arabia. Prior
studies have not looked at the element of design aesthetics and how it influences a user’'s
decision to select a particular mobile money payment platform over another. Considering the
ever-important role of electronic payment in the era of a health pandemic where social
distancing is being encouraged, an in-depth study like this research is needed more than ever.
Thus, this study seeks to factor in the elements of layout, navigation design, colour-combination
among others to ascertain their influence on the choice of which platform a user decides to
engage.
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5. RESEARCH GAP

Mobile payment is a technology that keeps growing. “Studies into the field have focused on the
role of electronic markets, the effects of information technology on electronic commerce,
interactivity, and the evolution of disintermediation to reintermediation” (Wigland, 1997). The
ease with which payment is sent, saved and forwarded electronically has been the driving force
behind the success of mobile money. One of the main forms of business to adopt the use of
mobile payment is ecommerce. Its significance in today’s world of business cannot be
overemphasized. As mentioned in the preceding paragraphs, early studies looked at usability as
a consequence of software development but not as a requirement in software development.

Aesthetics has always been an area of fascination with psychologists having several theoretical
and empirical work done within the research literature. Within the field of Psychology, aesthetics
was discussed by Fechner whose aim was to “discover the relationship between different design
dimensions and perceived attractiveness through systematic manipulations of visual stimuli”
(Liu, 2003). Contemporary research into consumer ergonomics has shown that product usability
may not be sole determinant of user satisfaction but that other design features may also play a
role (Tractinsky et al., 2000; Norman 2004). This has resulted in a shift from a functional
perspective of usability towards an experiential perspective which considers user experience
(Forlizzi and Battarbee, 2004; Brave and Nass, 2008).

Current research has not demonstrated how aesthetics influences the choice of a mobile money
platform over another. Prior researches are insufficient as they do not offer explanation into the
correlation between design aesthetics, usability engineering, mobile payment systems and a
look at ecommerce as one of the driving forces behind the surge towards mobile money.
Previous studies have aimed at drawing up frameworks to be used as guidelines and bench
marks to develop software and applications. This can be verified in studies by Laylan (2009). In
that study, a usability evaluation framework was developed for ecommerce applications. This
involved employing real-world representative users to evaluate ecommerce applications and
recording their results against predetermined principles.

Findings showed that different evaluation techniques often yield different results as confirmed
by Rian et al (2003) in research on usability. In a separate study on “Design Aesthetics” by Paul
Hekkert (2006), he emphasizes that product experience is “the entire set of effects that is
elicited by the interaction between a user and a product, including the degree to which all our
senses are gratified (aesthetic experience), the meanings we attach to the product (experience
of meaning) and the feelings and emotions that are elicited (emotional experience)”. Hekkert
(2006) made this assertion by distinguishing between four (4) principles: “maximum effect for
minimum means, unity in variety, most advanced yet acceptable and optimal match”. The gap
in his research is demonstrated by the lack of how the four (4) principles are applicable within
the realm of mobile payment systems.

In establishing the research gap so as to contribute towards existing knowledge within the field
of aesthetics and usability engineering, a separate study by Post et al (2016) on “Testing the
aesthetic principle of unity-in-variety in product design” was examined. In the study, Post et al
(2016) argue that unity-in-variety can explain aesthetic appreciation in that “in order for humans
to find pleasure in their interaction with objects, they need to sense a form of unity and
coherence in the various parts and approaches towards it”.
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Their research examines whether there exists “a preferred balance between unity and variety
while exploring how perceived visual complexity and individual differences in motivational drives
may influence this combined effect of unity and variety on aesthetic appreciation” (Post et al,
2016). The gap in their research is highlighted by the fact that their study reduces aesthetics to
how the sum of the parts contributes the adoption of the whole when it comes to why users
accept one product over another. It generalizes through its experiments that users can be driven
to engage a particular product by maximizing both unity and variety in order to achieve a balance
that will offer the “greatest aesthetic appreciation” (Post et al, 2016).

Finding a gap in the research on design aesthetics and mobile payment systems led to a study
by Chaouali et al (2019) on “design aesthetics as drivers of value in mobile banking”. Their
study explored the determinants of value for customers by looking at the “functional, emotional,
social and epistemic factors”. Their study surveyed 281 bank customers using screenshots of
mobile banking applications. They conclude by asserting that “design aesthetics have a positive
effect on functional, emotional, social and epistemic value and that these value dimensions
positively affect intention to adopt mobile banking” (Chaouali et al, 2019). The gap in their
research is explained by their focus on bank customers who may already be classified as expert
users of banking applications. Furthermore, their research claims happiness moderates the
effects of design aesthetics on the aforementioned value metrics. However, little is known about
how functional, emotional and social values impact the choice of mobile money platforms in
everyday business transactions.

Establishing a research gap within the field of usability and design aesthetics will be incomplete
without examining the work of Cyr, Head and Ivanov (2006) on “Design aesthetics leading to m-
loyalty in mobile commerce”. In their study, attention is given to hedonic components like
enjoyment and how it impacts a user’s desire to either adopt or reject a product. “Established
Technology Acceptance Model (TAM) constructs like perceived ease of use significantly impacts
perceived usefulness which in turn influences adoption” (Cyr et al, 2006). Examining the
previously mentioned researches reveals their complete focus on the functional, emotional and
social elements of determining value and how perceived ease of use plays a significant role in
impacting perceived usefulness to explain why consumers prefer one product over another.
Each of the studies, introduced a new variable to ascertain how it changes choice of a product.
Reviewing various literatures on the subject of usability and design aesthetics revealed a yet-to-
be explored dimension of pattern, colour, weight and usability and their influence on choice of
mobile money platform in Ghana. None of the aforementioned researches devoted their study
to examining the underlying factors responsible in the adoption of one mobile payment platform
over another. This research therefore investigates design aesthetics as a core element in
software development and establishes the determinants of mobile platform choice in everyday
business transaction.

5.1 Why fill the gap

“Much of academic research is concerned with abstracting from specific problems and contexts
to develop generally applicable theories that help us understand situations and contexts”
(Piccoli and Wagner, 2003). Having explored the gap in research in design aesthetics and mobile
payment systems, the following paragraphs outline the significance of filling the gap. With the
ever-increasing volume of transactions being carried out through mobile payment systems, the
need has arisen to ensure its safety and usability. Ensuring its safety and usability requires
further studies into the factors responsible for the choice of which platform is used by
consumers.
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Recent studies and literatures fall short of explaining the correlation between mobile payment
systems and the influence of design aesthetics. This has become more important because a
global transition to electronic payment is now driving many business interactions. A typical
example is the increase in patronage of ecommerce business interactions as against traditional
forms of buying and selling. E-commerce has now become a core part of everyday activity. Buying
and selling online has offered a number of advantages when contrasted with traditional forms
of marketing. All these benefits from eCommerce risk becoming detrimental if research gaps
identified from prior studies are not addressed. Therefore, the need to fill this research gap has
been necessitated by the quest to ensure that factors responsible for the choice of mobile
payment systems are critically evaluated to unearth challenges and drawbacks that may hamper
the growth, security and usability of such applications and softwares.

This will go a long way to add to existing knowledge in the field while ensuring that future mobile
payment systems are both robust and provide good user experience.

6. RESEARCH OBJECTIVES

6.1 General Objective

Financial inclusion remains an objective of many governments aiming to increase the
percentage of the banked as against the unbanked. Developing a better understanding of the
financial ecosystem through the lens of mobile money will help to craft innovative products that
are inclusive of those who have traditionally been left out from partaking in the financial sector.
Thus, the general objective investigates “usability engineering-based analysis of mobile money
platforms among bank customers in Ghana”.

6.2 Specific Objectives
This study specifically conducts a usability engineering-based analysis of mobile money
platforms among bank customers in Ghana. This research will tackle the subsequent specific
objectives:
1. To evaluate the influence of mobile payment charges on choice of platform
2. To assess the extent to which design aesthetics influences choice of mobile money
platform for business transaction.
3. To examine the role that user profile plays in choice of mobile payment platform
4. To unearth likely usability issues and develop a framework for refining mobile payment
platforms
5. To ascertain the relationship between online banking and the adoption of mobile
payment platform.

6.3 Research Questions

The objectives of the research will be attained through analysis of the following questions:

What role does usability play in software/application development?

To what extent is the choice of a mobile money platform influenced by aesthetics?
How does user profile influence in the choice of a software or application?

To what extent is usability a problem on mobile payment platforms?

What is the relationship between online banking and the use of mobile payment
platforms?

orwNE
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6.4 Research Hypotheses

The following hypothesis were tested for this research.
1. Ho: Mobile payment charges do not influence choice of mobile platform.

H1: Mobile payment charges have significant influence on choice of mobile platform.

2. Ho: Design aesthetics has no effect on choice of mobile payment platform
H2: Design aesthetics has significant effect on choice of mobile payment platform

3. Ho: User profile has no effect on choice of mobile payment platform
Hs: User profile has significant effect on mobile payment platform

4. Ho: Usability has no effect on choice of mobile payment platform
Ha: Usability has significant effect on choice of mobile payment platform

5. Ho: There is no effect of online banking on mobile payment platform adoption
Hs: There is a significant effect of online banking on mobile payment platform adoption

Table 1: Research Parameter Mapping

extent to  which
design aesthetics
influences choice of
mobile money

platform for business
transaction.

the choice of

mobile
platform
influenced
aesthetics?

payme

your answer in Question
10?

RESEARCH RESEARCH RELATED QUESTION ON | RESEARCH
OBJECTIVE QUESTION QUESTIONNAIRE HYPOTHESES
1 To evaluate the | 1.Towhatextent | Q10 What medium do | 1. Ho: Mobile
influence of mobile | is platform | you use in carrying out | payment charges do
payment charges on | choice your financial | not influence choice
choice of platform influenced by | transactions? of mobile platform.
transfer
charges? Q11. What influenced | Hi: Mobile payment
your answer in Question | charges have
10? significant influence
on
Q28. Which of the | choice of mobile
following reasons is the | platform.
MOST IMPORTANT factor
for opting to continue
with your mobile payment
service?
2. To assess the | 2.To what extent| Q11. What influenced | 2. Ho: Design

aesthetics has no
effect on choice of
mobile payment
platform

Hz: Design aesthetics
has significant effect
on choice of

mobile payment
platform
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3. To examine the
role that user profile

plays in choice of
mobile payment
platform

3. How does us
profile influence
the choice of
software
application?

Q1. Gender: Male Female
Q2. Age: 18-29, 30-39, 40-
49,

50-59, Above
60years
Q3. Level of Education:
No Formal Education,
Vocational, Basic,
Secondary, Tertiary

Q4. Region of Residence:

Ahafo, Ashanti, Bono, Bono
East, Central, Eastern,
Greater Accra, Northern,

North East, Oti, Savannah,
Upper East, Upper West,
Volta, Western, Western
North

Q5. Are you employed? Yes
No

Q6. Nature of Employment:
Not Employed, Student,
Entrepreneur/Self-
Employed, National Service
Personnel, Professional,
Retired, Clergy, Prefer Not to
Say, Other

3. Ho: User profile

has no effect on
choice

mobile payment
platform

of

Hs: User
has significant
effect
choice of mobile
payment
platform

profile

on

4. To unearth likely
usability issues and
develop a framework
for refining mobile
payment platforms

4. To what extent
usability a

problem on mobi
payment platforms

Q13. Do you use mobile
payment for your
financial transactions?
Yes No. If NO skip to
Question 15.

Q15.Why do you NOT ug
mobile payment?
It's Expensive, Not Secur|

Poor Network, Usabili
Problems
Q16. Do you have a

issues with using mobi
payment platforms? Yes N

Q17. What issues do yq
have with using mobi
payment platforms?

Q19. If given the option, w
you switch to a differe
network for your mobi

payments? If NO skip

4. Ho: Usability has
no effect on
on choice of
mobile payment
platform.

Hs: Usability has
significant
effect
choice of mobile
payment
platform.

on
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Question 21 Yes No

Q20. Why would you want
switch networks?
Affordability on oth

platforms,
Very Secured on oth
networks,
Ease of Use on oth
Networks,

Attractiveness of oth
network’s user interfac
Other

Q21. Are there a
improvements you wou
suggest to be made on tf
mobile payment platfor
you're currently on?

Q26. How will you rate
the usability of the mobile
payment platform you

use?
Unusable, Difficult to use,
Somewhat usable,

Usable, Very usable

Q27. Which of the
following factors best
describe(s) the usability
of the mobile payment
platform you use?

Easy to use, Somewhat
easy to use, Difficult to
use, Unusable (many
usability problems),
Other

Q29. Usability of a
payment platform is more
important to me than any
other factor?

Agree, Somewhat Agree,
Strongly Agree, Disagree,
Somewhat Disagree,
Strongly Disagree
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5.To ascertain the
relationship between
online banking and

the adoption of
mobile payment
platform.

5. What is t
relationship
between

banking and
the use of mobi
payment platforms

onlir

Q8 Do you have a bank
account? If NO skip to
Question 10 Yes No

Q10. What medium do
you use in carrying out
your financial
transactions?
Mobile Payment, Online
Banking, Cash

Q11. What
your answer in

influenced

5.Ho: There
effect of online
banking
mobile payment
platform
adoption.

iS no

on

Hs: There is a
significant effect of
online
banking on mobile
payment
platform adoption

Question 10? Ease of
use, Affordability,
Security, Convenience,
Promptness, Aesthetics

Q13. Do you use mobile

payment for your
financial transactions?
Yes No

If No skip to Question 15.

Q15. Why
you NOT use
payment?

It's Expensive, Not
secure, Poor Network,
Usability Problems, Other

do
mobile

7. SIGNIFICANCE OF STUDY

Significance of study refers to how the research being undertaken will refine, revise, or extend
existing knowledge in the area under investigation. This study has unearthed how the unified
theory of acceptance and use of technology can be used to explain the benefit of user inclusion
during software design and how this can go a long way to promote financial inclusion through
the use of Mobile Money platforms (MoMo).

7.1 Practical

The practical significance of this study is that results of this research will enable software
developers, usability evaluators in the field of technology adopt new strategy of user involvement
in the elementary stages of software development to alleviate errors and minimize cost. The
outcome of this study will contribute to existing knowledge by serving as the platform on which
further studies and new frameworks for interaction design will be built. As previously mentioned,
this research shows that putting designers in close proximity to users means an in-depth
understanding between designers and users which is necessary in building a product that
respects privacy and the quality of life.
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7.2 Theoretical

The findings of this study will add to the literature on mobile payment systems and the factors
driving adoption. It will enrich the debate on the predictive framework to be used in determining
the role of design aesthetics in choice of mobile money platform. It will also add up to the
collective pool of knowledge on how functional, emotional, social and epistemic value
determines platform adoption.

Furthermore, the study will apply the theories of prominence interpretation, the technology
acceptance model and the economic theory to explain why a user may choose one mobile
payment platform over another. These theories will be combined to analyze the reasoning
behind inexplicable decisions of users when it comes to conducting mobile payment. Lastly, the
fusion of quantitative and qualitative variables to ascertain the role of design aesthetics in
mobile payment will contribute to the methodological approaches of predicting choice of mobile
money platform.

7.3 Policy

In terms of policy significance of this study, it is imperative to note that the choice of any mobile
money platform is first and foremost dependent on the availability of mobile networks. Limited
or no network coverage emerged as a major obstacle to mobile money adoption in the study.
There are still many rural communities in Ghana with limited, unstable or no network coverage.
For adoption rates to continue rising, the telecommunication companies in Ghana should
expand their telecom infrastructure, especially to cover the rural areas where the network
coverage is poor, and areas that also face limited access to financial services. This should be
facilitated by the National Communication Authority, which is the main regulatory body
mandated under the law to regulate the operations of the telecommunication companies in
Ghana. Service providers should consider making mobile money services more affordable to the
large proportion of Ghanaians who still consider the service expensive.

One of the factors reducing the probability of adoption among those with low education is the
cost of transactions. To enhance financial inclusion, the Bank of Ghana should, as a matter of
urgency, reduce the high tariffs on mobile money transactions. The 2% service charges on
mobile transactions make the service costly to users compared to the monthly bank charges.
This means that the poor and unbanked are accessing financial services through mobile
payment at a relatively high cost compared to those who are financially included. Reduction of
the 2% tariff would therefore make the service more affordable to those who do not use any
formal financial service.

8. LIMITATIONS OF THE STUDY

This section documents the limitations of the approaches, procedures, methods to be adopted
to achieve the expected results of the research work. This section also highlights factors beyond
the control of the study. One of the main limitations of this study was the decline by AirtelTigo to
participate in the study. Although their participation would have given a comprehensive data
from the perspective of a service provider. It is important to state that their exclusion did not in
any way undermine the quality of responses from the two other service providers. Secondly, the
study was limited by the unwillingness of some respondents to answer certain questions
truthfully and honestly. One contributory factor to this was the rise in mobile money fraud which
made some respondents apprehensive and selective in their answers. Requiring participants to
disclose information about mobile money accounts elicited strong reactions.
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Finally, this research was limited by timelines and schedules for delivery or the report on
findings. The study was conducted within a timeframe thereby limiting the sample size that could
have been used to give a fair reflection of the general population.

9. CONCLUSION

“Ghana currently has 19 million active mobile money accounts driving the country’s digital
financial services sector” (Addison, 2021). Results from this study will inform future design
decisions of mobile money platforms as the technology continues to evolve. A generally held
view is that mobile money transfer charges is the deciding factor on the choice of which platform
or application a user chooses. This study assesses how mobile money payment system has
permeated sectors of the Ghanaian economy previously untouched by the banking industry. This
permeation is driving economic growth in areas that have not seen development in a while. With
the government seeking to drive growth through a cashless economy, the role of mobile money
as a payment system has become more pressing. It makes this study important because results
derived through the data gathered will help to ascertain the driving force behind the choice of a
particular platform over another.

Prior researches have not delved into the influence of design aesthetics within the realm of
mobile money. Previously cited report by Magnetic North in 2016 show how important having a
working usable application is to revenue retention for any business. This research is far-reaching
in the way it analyses how individuals use mobile money applications to replace traditional face-
to-face business interaction. “Academic research has a relatively long horizon which involves
extrapolating from specific instances to make far-reaching statements about the nature of
human and economic activities, the structures we create, and the socio-technical infrastructures
that we employ to enable information systems” (Piccoli and Wagner, 2003).

This research looks at the development, implementation and use of mobile money applications
by examining the influence of design aesthetics on the choice of mobile money platform and
attempts to uncover relationships that transcend the characteristics of a particular platform or
application. It seeks to provide guidance for the management and use of existing and future
payment technologies. A contribution of this nature is all the more important in a field like mobile
payments given the growth of online businesses and the growing need of both customers and
business to transact business remotely. This research provides a foundation and increases the
long-term understanding of the role and effects of poorly desighed mobile payment systems.
This research is therefore necessary because it provides a framework on which interactive
mobile money applications and technologies can be evaluated. Through this, design features
which contribute to the success of specific mobile money platforms will be analyzed and serve
as a backdrop on which future payment platforms will be modelled.

“Rapid changes in payment technology have made the use of technology in financial services to
become a necessity rather than a choice driven by consumer demand for convenience,
efficiency and lower cost of transactions” (Addison, 2021). This research aims at contributing to
the existing body of knowledge on mobile payment systems and how it can be used to enhance
the drive towards better financial participation in Ghana.

303



Proceedings of the 331 ECOWAS iSTEAMS Emerging Technologies Multidisciplinary Conference

REFERENCE

Aarnio, A. Enkenberg, J. Heikkila, S. Hirvola, (2002). Adoption and use of mobile services
empirical evidence from a Finnish survey, in: Proceedings of the 35th Hawaii International
Conference on System Sciences.

AKinci, S., Aksoy, S., & Atilgan, E. (2004). Adoption of Internet banking among sophisticated
consumer segments in an advanced developing country. International Journal of Bank
Marketing, 22(3), 212-232.

Akhilesh, K. (2017) Co-Creating and Learning: Concepts and Cases, Springer, New Delhi.

Alswaigh, Y. N. and Aloud, E. M. (2021). Factors Affecting User Adoption of E-Payment Services
Available in Mobile Wallets in Saudi Arabia, International Journal of Computer Science
and Network Security, Vol (21) Iss (6).

Arvidsson, N. (2019): Cashing Out, RSA Journal, The Royal Society for Arts Publication, Vol

(165) Iss (4), Pp 32-35.

Alkhaldi, A.N., & Kharma, Q.M. (2018). Customer’s Intention to Adopt Mobile Banking Services:
The Moderating Influence of Demographic Factors. International Journal of Innovation
and Technology Management.

Allen. F., Demirguc-Kunt, A., Klapper, L., & Peria, S.M. (2012). The Foundations of Financial
Inclusion Understanding Ownership and Use of Formal Accounts. Policy Research
Working Paper 6290, World Bank, Washington, DC.

Alliance for Financial Inclusion (AFI) (2010). Mobile financial services: Regulatory approaches
https://www.microfinancegateway.org/sites/default/files/mfg-en-papermobile-
financial-services-regulatory-approaches-to-enable-access-nov2010.pdf

Altawallbeh, M., Soon, F., Thiam, W., & Alshourah, S. (2015). Mediating Role of Attitude,
subjective norm and perceived behavioural control in the relationships between their
respective salient beliefs and behavioural intention to adopt elearning among
instructors in Jordanian Universities. Journal of Education and Practice, 6(11), 152-
159.

Amimo, O., Larson, D.W., Bittencourt, M., & Graham, H. (2003). The potential for financial
savings in rural Mozambican households. Savings and Development, 28(2), 1 - 15.

Amin, H., Hamid, M. R. A,, Tanakinjal, G. H., & Lada, S. (2006). Undergraduate attitudes and
expectations for mobile banking. Journal of Internet Banking and Commerce, 11(3),
1-12.

Amoh, S. (2016). Mobile Money Services Adoption and Customer Behavioural Intentions in
Ghana (MPhil thesis). Ghana: http://ugspace.ug.edu.gh/handle/123456789/21170

Amponsah, S. (2017). The Impacts of Improvements in the Delivery of Credit from Formal and
Semi-Formal Financial Institutions: Evidence from Ghana. Journal of African
Development, African Finance and Economic Association (AFEA), 19(2), 33-66.

Amu, M.E.K. (2008). Saving and Investment Behaviour of Rural Families in the Ho Municipality
of the Volta Region of Ghana (M.Sc. Thesis). Cape Coast, Ghana: University of Cape
Coast.

Anyanzwa, J. (2019). Mobile money transfer more costly for the poor.
https://www.theeastafrican.co.ke/tea/business/mobile-money-transfer-morecostly-
for-the-poor-1419372 [Accessed: 20/6/2019]

304



Proceedings of the 331 ECOWAS iSTEAMS Emerging Technologies Multidisciplinary Conference

Anyidoho, N. A. (2013). Informal Economy Monitoring Study: Street Vendors in Accra, Ghana.
Manchester, UK: WIEGO.

Apiors, E.K., & Suzuki, A. (2018). Mobile Money, Individuals’ Payments, Remittances, and
Investments: Evidence from the Ashanti Region, Ghana. Sustainability, 10, 1 - 26.

Aron, J. (2018). Mobile Money and the Economy: A Review of the Evidence. The World Bank
Research Observer, 33(2), 135-188.

Aryeetey, E. (2004). A Development-focused Allocation of the Special Drawing Right. WIDER
Discussion Paper WDP 2004/3. Helsinki

Aryeetey, E., & Udry, C. (1997). The Characteristics of Informal Financial Market in Sub-Saharan
Africa. Journal of African Economies, 6(1), 161-203.

Aterido, R., Beck, T., & lacovone, L. (2013). Access to Finance in Sub-Saharan Africa: Is There a
Gender Gap? World Development, 47, 102-120.

Atieno, R. (2001). Formal and Informal Institutions’ Lending Policies and Access to Credit by
Small-Scale Enterprises in Kenya: An Empirical Assessment. African Economic
Research
Consortium.http://dspace.africaportal.org/jspui/bitstream/123456789/32164/3/R
P111.pdf?1

Awrey, D. (2013). Toward a supply-side theory of financial innovation. J. Comp Econ, 41(2), 401 -
4109.

Azadavar, R., Shahbazi, D., & Teimouri, M.E. (2011). The role of security as a customer
perception on customers’ online purchasing behaviour. International Conference on
Software and Computer Applications (IPCSIT), Vol. 9. Singapore: IACSIT Press.

B. Anckar, D. D'Incau, (2002): Value creation in mobile commerce: Findings from a consumer
survey, Journal of Information Technology Theory & Application 4 (1), Pp. 43- 64.

Balan, R. K., Ramasubbu, N., Prakobphol, K., Christin, N., & Hong, J. (2009). mFerio:
the design and evaluation of a peer-to-peer mobile payment system. MobiSys '09
Proceedings of the 7th International Conference on Mobile Systems, Applications and
Services.

Bampoe, H.S. (2015). Mobile Money Adoption in Emerging Markets: A Case of Ghana (MPhil
Thesis). Accra, Ghana: University of Ghana, Legon.

Banda, F., Robb, G., Roberts, S., & Vilakazi, T. (2015). Review paper one: Key debates in
competition, capabilities development and related policies: Drawing the link between
barriers to entry and inclusive growth. CCRED Working Paper No. 4/2015. Centre for
Competition, Regulation and Economic Development, University of Johannesburg.

Bandura, A. (2001). Social cognitive theory of mass communication. Media Psychology, 3, 265-
299.

Bank of Ghana (2007). Banking and Financial Laws of Ghana: 1998-2006. Ghana: Compiled
by Library and Documentation Office (.D.P.S. Department).

Bank of Ghana (2008). Guidelines for Branchless Banking, www.bog.gov.gh/privatecontent/

Bank of Ghana (2015). Guidelines for E-Money Issuers in Ghana. Ghana: Bank of
Ghana. https://www.bog.gov.gh/privatecontent/Banking/EMONEY%20GUIDELINES-
29-06-2015-UPDATEDS. pdf

Bank of Ghana (2016). Payment Systems Oversight Annual Report, 2016. Ghana: IDPS
Department, Bank of Ghana.

305



Proceedings of the 331 ECOWAS iSTEAMS Emerging Technologies Multidisciplinary Conference

Bank of Ghana (2017). Payment Systems Oversight Annual Report, 2017. Ghana: IDPS
Department, Bank of Ghana.

Bank of Uganda (BoU). (2015). Annual supervision report: Issue No. 6. Retrieved from
https://www.bou.or.ug

Bara, A. (2013). Mobile Money for Financial Inclusion: Policy and Regulatory Perspective in
Zimbabwe. African Journal of Science, Technology, Innovation and Development, 5(5),
345-354.

Batista, C., & Vicente, P.C. (2016). Introducing Mobile Money in Rural Mozambique: Evidence
from a Randomized Field Experiment. https://editorialexpress.com/cgi-
bin/conference/download.cgi?db_name=CSAE2016&paper_id=1086

Bazeley, P. (2002). Computerised data analysis for mixed methods research. In A. Tashakkori,

C. Teddlie (Eds). Handbook of mixed methods for the social and behavioural sciences
(pp. 385-422). Thousand Oaks, CA: Sage.

Boateng, K. (2018): Ghana's Progress on Reaching out to the Unbanked through Financial
Inclusion, International Journal of Management Studies, Iss (2), ResearchGate

Publication.

BOG, (2017). Impact of mobile money on the payment systems in Ghana: An econometric
analysis. www.bog.gov.gh.

BOG, (2020): Summary of Economic and Financial Data. www.bog.gov.gh.

Chaouali, W., Lunardo, R., Yahia, B. I., Cyr, D. and Triki, A. (2019): Design aesthetics as

drivers of value in mobile banking: does customer happiness matter, International
Journal of Bank Marketing, 1ss.10, ResearchGate Publication.

Collis, J. and Hussey, R. (2014). Business Research. 4th ed. Basingstoke: Palgrave Macmillan.

Collymore, B. (2016). Mobile Money: Africa’s Force for Social Good. Horizons: Journal of
International Relations and Sustainable Development, (6), 118-127. Retrieved July 8, 2021,
from https://www.jstor.org/stable/48573617

Crilly, N., Moultrie, J., Clarkson, P., (2004): Seeing things: consumer response to the visual

domain in product design. Design Studies 25, 547-577.

Douglas, M. (2015): Sources of data: www.onlineetymologydictionary/data.com

Fessenden, T. (2018): Prominence Interpretation Theory, Nielsen Norman Group Publication,
https://www.nngroup.com/articles/prominence-interpretation-theory

Finnerty, J.D., & Emery, D.R. (2002). Corporate Securities Innovation: An Update.

Journal of Applied Finance, 21-47.

Fluid Digital, (2018): https://www.fluidcommerce.co.uk/blog/6-usability-statistics-every-

ecommerce-business-needs-to-know/5902/

Fogg, B.J., Soohoo, C., Danielson, D., Marable, L., Stanford, J., Tauber, E. (2002): “How Do
People Evaluate a Web Site’s Credibility?”, Nielsen Norman Group Publication.

Folkmann, N. M. (2018): Exploring Aesthetics in Design: Implications for Human Computer

Interaction, Journal of Human Technology, Vol (14), Iss (1).

Forlizzi, J., Battarbee, K., (2004). Understanding experience in interactive systems. In:
Proceedings of the 5th Conference on Designing Interactive Systems: Processes,
Practices, Methods, and Techniques. ACM, New York, pp. 261-268.

Glen, S. (2022). Sample Size in Statistics (How to find it): Excel, Cochran’s Formula, General
Tips. [Accessed On]: 05-12-2022, [Accessed From]: www.statisticshowto.com.

306



Proceedings of the 331 ECOWAS iSTEAMS Emerging Technologies Multidisciplinary Conference

GSMA, (2016). State of Mobile Money in West Africa. www.gsma.com/mobilemoney

GSMA, (2013). The Mobile Economy 2013, ATKearney. http://www.gsma.com/newsroom/wp-
content/uploads/2013/12

GSMA, (2010). Mobile Money for the unbanked. Mobile money definitions. www.gsma.com

Hasan, L., Probets, S. and Morris, A. (2010): Usability evaluation framework for eCommerce
websites. Conference paper published by ResearchGate Publications.

Hasan, L., Probets, S. and Morris, A. (2009): Usability evaluation framework for eCommerce
websites. Doctoral thesis published by Loughborough University Publications.

Hasanat, M. W., Hoque, A., Shikha, F. A., Anwar, M., Hamid, A. B. A., & Tat, H. H. (2020).

The Impact of Coronavirus (Covid-19) on EBusiness in Malaysia. Asian Journal of
Multidisciplinary Studies, 3(1), 85-90.

Hekkert, P. (2006). Design aesthetics: Principles of pleasure in design, Psychology Science, Vol

(48), Iss (2), Pp 157-172, ResearchGate Publication. Interaction Design Foundation (2021)

www.interaction-design.org

Khraisha, T., & Arthur, K. (2018). Can we have a general theory of financial innovation

processes? A conceptual review. Financial Innovation, 4(4), 1-27.

Kurosu, M., and Kashimura, K. (1995): Apparent Usability vs Inherent Usability, conference
companion on human factors in computing systems-CHI'95.

Levine, R. (1997). Financial development and economic growth: views and agenda. J. Econ.

Lit, 35(2), 688-726.
Levine, R. (2005). Finance and growth: theory and evidence. In Aghion, P. and Durlauf, S.N.
(Eds). Handbook of Economic Growth. Amsterdam: Elsevier Science.

Liu, Y., (2003). Engineering aesthetics and aesthetic ergonomics: theoretical foundations
and a dual-process research methodology. Ergonomics 46, 1273-1292.

Locher, P., Overbeeke, K. and Wensveen, S. (2010): Aesthetic Interaction: A Framework,

Design Issues, Vol. 26, No. 2, Pp70-79, MIT Press.

Magnetic North (2016): Poor Customer Experience Costs UK Brands £234Bn in Lost Sales,
https://contact-centres.com/poor-customer-experience-costs-uk-brands-234bn-
in-lost-sales/

Markham, A. and Buchanan, E. (2017): The datafied society: studying culture through
data, Pp 201-210, Amsterdam University Press.

McGaghie, W. C., Bordage, G. and J.A. Shea (2001): Problem Statement, Conceptual

Framework and Research Question. http://go0.gl/gLIUFg
Merton, R.C. (1992). Financial innovation and economic performance. Journal of applied
corporate finance, 4(4), 12-22.

Meier, A. and Stormer, H., (2009): eBusiness and eCommerce: Managing the value chain,
published by Springer Publication.

Meyer, S. (2020): Understanding the Covid-19 effect on online shopping behaviour.
https://www.bigcommerce.com/blog/covid-19-ecommerce/#changes-in-revenue-
across-ecommerce.

Moon, K. & Blackman, D. (2017). A guide to Ontology, Epistemology and Philosophical
Perspectives for Interdisciplinary Researchers, Integration and Implementation Insights
Publication.

Moran, K. (2017): The Aesthetic-Usability Effect, Nielsen Norman Group Publication.
https://www.nngroup.com/articles/aesthetic-usability-effect/

307



Proceedings of the 331 ECOWAS iSTEAMS Emerging Technologies Multidisciplinary Conference

Morris, M.G., & Venkatesh, V. (2000). Age Differences in Technology Adoption Decisions:
Implications for a Changing Workforce. Personnel Psychology, 53, 375-403.

Morse, J. M. & Niehaus, L. (2016). Mixed Method Design: Principles and Procedures. London
and New York: Routledge, Taylor and Francis Group.

Moss, F. (2013). Keynote speech on the importance of financial inclusion in the light of the
recent financial crisis. Frankfurt: Frankfurt School of Finance and Management and
Alliance for Financial Inclusion.

Natile, S. (2020): Digital Finance Inclusion and the Mobile Money "Social” Enterprise: A Socio-
Legal Critique of M-Pesa in Kenya, Historical Social Research Vol (45) Iss (3), GESIS
Publication.

Neuman, W. L. (2009). Social research methods: Qualitative and quantitative
approaches (7th ed.). Boston: Allyn & Bacon.

Newman, |., & Benz, C. R. (1998). Qualitative-quantitative research methodology:

Exploring the interactive continuum. Carbondale and Edwardsville: Southern Illinois
University Press.

Nielsen, J., (2012): How many test users in a usability study? https://www.nngroup.com/articles.

Nielsen, J., (2020): 10 Usability heuristics for user interface design. https://www.nngroup/articles

O’Reilly, B. M. (2020). An Introduction to Residuality Theory: Software Design Heuristics

for Complex Systems. Procedia Computer Science, 170, 875-880. doi:
https://doi.org/10.1016/j.procs.2020.03.12

Post, R.A.G., Blijlevens, J. and Hekkert, P. (2016). To preserve unity while almost allowing for
chaos: Testing the aesthetic principle of unity-in-variety in product design, Acta Psychologica
163, Pp 142-152, Elsevier Publication.

Postrel, V., (2003): The Substance of Style: How the Rise of Aesthetic Value is Remarking

Commerce, Culture, and Consciousness. Harper Collins, New York.

R. Agarwal, E. Karahanna, (2002). Time flies when you're having fun: cognitive absorption and
beliefs about information technology usage, MIS Quarterly 24 (4), pp. 665- 694.

Riley, T. A., & Kulathunga, A. (2017). Bringing E-money to the Poor: Successes and Failures.
Directions in Development- Finance. Washington DC: World Bank.

Rill, B. (2016) ‘Resonant co-creation as an approach to strategic innovation’, Journal of
Organizational Change Management, 29, 7, pp.1135-52.

Riguelme, H. E., & Rios, R. E. (2010). The moderating effect of gender in the adoption of mobile

banking. International Journal of Bank Marketing, 28, 328-341.

Roberts, G.K., & Pick, J.B. (2008). Technology Factors in Corporate Adoption of Mobile Cell
Phones: A Case Study Analysis. Paper presented at the Hawaii International Conference
on System Sciences Big Island, Hawaii.

Rogers, E.M. (1995). Diffusion of innovations (4t edition). New York: The Free Press.

Rogers, Y., Sharp, H., Preece, J., (2007), Interaction Design: Beyond Human-Computer

Interaction, 2nd Edition, John Wiley & Sons, Ltd.

Ross, S.A. (1989). Institutional markets, financial marketing, and financial innovation. Journal
of Finance, 44(3), 541-556.

Rutherford, S. (2003). Money talks: conversations with poor people in Bangladesh about
managing money. J. Microfinance, 5(2), 43-75.

308



Proceedings of the 331 ECOWAS iSTEAMS Emerging Technologies Multidisciplinary Conference

Sahay, R., Cihdk, M., N'Diaye, P., Barajas, A., Mitra, S., Kyobe, A., Mooi, Y. N., & Yousefi, S. R.
(2015). Financial Inclusion: Can It Meet Multiple Macroeconomic Goals? IMF Staff
Discussion Note, SDN/15/17.

Sahrawat, R. (2010). Financial Inclusion from Obligation to Opportunity. Tata Consultancy
Service Ltd.

Saliu, I. (2015). Assessing the Impact of Mobile Money Transfer Service on the Socioeconomic
Status of the Mobile Money Vendors: Case of Kumasi Metropolis. Kumasi, Ghana:
Kwame Nkrumah University of Science and Technology.

Sauer, J., Sonderegger, A., (2009): The influence of prototype fidelity and aesthetics of

design in usability tests: effects on user behaviour, subjective evaluation and
emotion. Appl. Ergon. 40, 670-677.

Saunders, M., Lewis, P., & Thornhill, A. (2009). Research Methods for Business Students (5t
ed). England: Pearson Education Limited.

Schepers, J. & Wetzels, M. (2007). A meta-analysis of the technology acceptance model:

Investigating subjective norm and moderation effects. Inf. Manag., 44, 90-103.

Seale, C. (ed.) (2004). Social Research Methods: A Reader. UK: Routledge.

Sedzro, A. (2013). Mobile Money: Ghana's Experience. Retrieved from

http://tonywelcomes.blogspot.com/2013/04/mobile-money-ghanasexperience.html

Sekhar, G.V.S. (2018). Financial Innovation: Theories, Models and Regulation. United States:
Vernon Press.

Sereetraku, W., Wongveeravuti, S., & Likitapiwat, T. (2013). Gender Differences in
Saving and Spending Behaviours of Thai Students. Research in Education, 90, 68-81.

Serrao, M.V., Sequeira, A.H., & Hans, B. (2012). Designing a Methodology to Investigate
Accessibility and Impact of Financial Inclusion.
http://dx.doi.org/10.2139/ssrn.2025521 [Accessed: 23/4/18].

Shem, A.O., Misati, R., & Njoroge, L. (2012). Factors driving usage of financial services from
different financial access strands in Kenya. Sav. Dev., 36 (1), 71-89.

Shin, D. H. (2009). Towards an understanding of the consumer acceptance of mobile wallet.
Computers in Human Behaviour, 25, 1343-1354.

Siddik, N.A., Sun, G.S., Yanjuan, C.U.l., & Kabiraj, S. (2014). Financial Inclusion through Mobile
Banking: A Case of Bangladesh. Journal of Applied Finance andBanking, 4(6), 09-136.

Silber, W.L. (1975). Financial innovation. Lexington Books.

Silber, W.L. (1983). The process of financial innovation. Am Econ Rev., 73(2), 89 - 95.

Sim, J.J, Tan, G.W.H., Ooi, K.B., & Lee, V.H. (2011). Exploring the individual characteristics on
the adoption of broadband: An empirical studies. International Journal of Networking
and Mobile Technology, 2(1), 1-4.

Singh, A.M. (2004). Trends in South African Internet banking. Aslib Proceedings: New
Information Perspectives, 56(3), 187-196.

Smith, C.W., Smithson, C.W., & Wilford, D.S. (1990). Managing financial risk. New York: Harper
and Row.

Soegaard, M. and Dam F. R. (2014). The Encyclopedia of Human-Computer Interaction 2nd
Edition, Interaction Design Foundation Publication.

Spong, K. (2000). Banking regulation: its purpose, implementation and effects (5t edition).
Division of Supervision and Risk Management. Federal Reserve Bank of Kansas City
Working Paper 05/06.

309



Proceedings of the 331 ECOWAS iSTEAMS Emerging Technologies Multidisciplinary Conference

Stange, K. C. (2006). Publishing multimethod research. Annals of Family Medicine, 4(4), 292-
294,

Staschen, S. (2018). Bank-Led Digital Finance: Who's Really Leading? CGAP Focus Note.
https://www.cgap.org/blog/bank-led-digital-finance-whos-really-leading

Stavins, J. (2001). Effect of Consumer Characteristics on the Use of Payment Instruments.
New England Economic Review, (3), 19-31.

Steel, W.F., & Andah. D.0. (2003). Rural and microfinance regulation in Ghana: Implications
for development and performance of the industry. World Bank. Africa Region Working
Paper Series No. 49.

Storvang, P., Haug, A., & Nguyen, B. (2020). A typology of strategies for user involvement in
innovation processes. Prometheus, 36(4), 347-365.

Straub, E. T. (2009). Understanding Technology Adoption: Theory and Future Directions for
Informal Learning. Review of Educational Research, 2, 625-649.

Suarez, S. L. (2016). Poor people’s money: The politics of mobile money in Mexico and Kenya.
Retrieved from https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2821072

Sujeet, K.S. & Jyoti, K.C. (2013). Technology acceptance model for the use of learning through
websites among students in Oman. International Arab Journal of ETechnology, 3(1),
44-49,

T. Ahn, S. Ryu, I. Han, (2004): The impact of the online and offline features on the user
acceptance of Internet shopping malls, Electronic Commerce Research and

Applications 3, pp. 405-420.

Tan, J., (2009): A framework for usability and user experience, Blekinge Institute of Technology

Publication.

Tan, W., Liu, D., Bishu, R., (2009), Web evaluation: Heuristic evaluation vs. user testing,
International Journal of Industrial Ergonomics, Vol 39 (4), Pp 621-627,

Science Direct Publication.

Tanakinjal, G.H., Deans, K.R., & Gray, B.J. (2010). Innovation Characteristics, Perceived Risk,
Permissibility and Trustworthiness in the Adoption of Mobile Marketing. Journal of
Convergence Information Technology, 5(2), 112-123.

Tanzania Communications Regulation Authority (TCRA) (2013). Tanzania Communications
Regulatory Authority: Quarterly Telecom Statistics.
http://www.tcra.go.tz/images/documents/telecomStatsJune13.pdf [Accessed:
8/5/18].

Tanzania National Council for Financial Inclusion (n.d). National Financial Inclusion
Framework. https://www.afi-global.org/sites/default/files/publications/tanzania-
national-financialinclusion-framework-2014-2016.pdf.

Tashakkori, A., & Teddlie, C. (2003). Handbook of Mixed Methods in Social and Behavioral
Research. Thousand Oaks: Sage.

Teo, T.S.H., & Pok, S.H. (2003). Adoption of WAP-enabled mobile phones among Internet
users. Omega, 31(6), 483-498.

Thorat, U. (2006). Financial Inclusion and Millennium Development Goals, Economic
developments in India: Analysis, Reports, Policy Documents. New Delhi. Academic
Foundation's continuing series, 31-39.

310



Proceedings of the 331 ECOWAS iSTEAMS Emerging Technologies Multidisciplinary Conference

Tian, G. R., Sigamani, P. and Malhotra, S. (2018): Business Anthropology,
The International Encyclopedia of Anthropology. John Wiley & Sons, Ltd.
Published by John Wiley & Sons, Ltd.

Tille, Y and Wilhelm, M. (2017): Probability Sampling Designs: principles for choice of
design and balancing, Journal of Statistical Science, Vol32, No. 2, Pp176-189,
Institute of Mathematical Statistics publication.

Tobbin, P. (2012). Towards a model of adoption in mobile banking by the unbanked: A
Qualitative Study. Information, 14(5), 74-88.

Tractinsky, N., Shoval-Katz, A., Ikar, D., (2000): What is beautiful is usable. Interact.

Comput. 13, 127-145.
Triki, T., & Faye, I. (Eds.) (2013). Financial Inclusion in Africa. Tunisia: African Development
Bank (AfDB).
Tuesta, D.; Sorensen, G.; Haring, A., & Camara, N. (2015). Financial Inclusion and Its
Determinants: The Case of Argentina. BBVA Working Paper No. 1503.
https://www.bbvaresearch.com/wp-content/uploads/2015/01/WP_1503_Financial-
Inclusion-in-Argentina.pdf
Tufano, P. (2003). Financial innovation. In: G. Constantinides, M. Harris, and R. Stultz (eds),
Handbook of the economics of finance (pp. 307 - 335). Amsterdam: Elsevier.
Vadwala, Y. A., Vadwala, S. M., (2017): E-commerce: Merits and Demerits, a review paper,
International Journal of Trend in Scientific Research and Development, Volume 1(4), ISSN:
2456-6470.

Van Der Heijden, H.: (2003): Factors influencing the usage of websites: the case of a
generic portal in The Netherlands. Inform. Manage. 40, 541-549.

Verghese, S.K. (1990). Financial Innovation and Lessons for India. Special articles, Economic
and Political weekly. Economics, 25, 213-240.

Viscusi, W.K., Vernon, J.M., & Harrington, J.E.J. (2005). Economics of regulation and antitrust
(4t Edition). Cambridge, MA: MIT Press.

Wan, W.W., Luk, C.-L., & Chow, C.W.C. (2005). Customers' adoption of banking channels in
Hong Kong. International Journal of Bank Marketing, 23(3), 255272.

Wigland, R. T. (1997): Electronic Commerce: Definition, Theory and Context, The

information society, Vol 13, ResearchGate Publication.

Wang, K., Chen, G., & Chen, H. (2017). A model of technology adoption by older adults. Social
Behavior and Personality: An international journal, 45, 563-572.

Weijters, B., Rangarajan, D., Falk, T., & Schillewaert, N. (2007). Determinants and outcomes of
customer use of self-service technology in a retail setting. J. Serv. Res., 10(1), 3-21.

Wilde, J. (2000). Identification of multiple equation probit models with endogenous dummy

regressors. Econom. Lett., 69, 309-312.

Williams, H., & Torma, M. (2007). Trust and Fidelity: From 'under the mattress’ to the mobile
phone. Moving the debate forward. The Policy paper series, No. 6.

Willig, C. (2008). Introducing Qualitative Research in Psychology: adventures in theory and
method (2nd edition). Buckingham: Open University Press.

Wilson, E. C. (2007). The problem with usability problems: context is critical, Interactions, Vol
14, Iss. 5, ACM Publication.

Wilson, K., Harper, M., & Griffith, M. (2010). Financial Promise for the Poor: How Groups Build
Micro savings. Sterling, VA: Kumarian.

311



Proceedings of the 331 ECOWAS iSTEAMS Emerging Technologies Multidisciplinary Conference

Wolman, D. (2012). The End of Money. Cambridge, Massachusetts: De Capo Press.

Wood, S. L., & Swait, J. (2002). Psychological indicators of innovation adoption:
Crossclassification based on need for cognition and need for change. Journal of
Consumer Psychology, 12, 1-13.

World Bank (2013). Universal Financial Access Is Vital to Reducing Poverty. Innovation Key to
Overcoming the Enormous Challenge. Press release. Available at
http://www.worldbank.org/en/news/press-

release/2013/10/11/universal-financial-access-vital-reducingpovertyinnovation-jim-yong-kim .

World Bank (2014). Global Financial Development Report 2014: Financial Inclusion.
Washington, DC: World Bank.

World Bank (2017). Money Within Reach: Extending Financial Inclusion in Tanzania.

Tanzania Economic Update. The World Bank Group. Africa Region Macroeconomics
and Fiscal Management Global Practice Issue 9.

Yankson, P. W. K., & Bertrand, M. (2012). Challenges of Urbanization in Ghana. In: E. Ardayfio-

Schandorf, P.W.K. Yankson, and M. Bertrand (eds.), The Mobile City

312



