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Abstract

This research is about the central issue of challenges related to the adoption of fintech services in the context
of Bahrain. Today, all financial service aspects seem to be affected by technology, fintech being one of
them. Fintech development is in its early stages; many researchers and practitioners believe that it will
shape up and define the future of the financial industry. Along with the development of fintech, scholars
have focused on the application of information technology to financial services. Few scholars have studied
the influence of fintech and the mechanism behind the consumer behavioral intention to adopt fintech
services. This research, therefore, examines why consumers are willing or hesitant to adopt fintech services
by integrating Technology Acceptance Model (TAM) with Diffusion of Innovation Theory (DOI). Further,
the research investigates the critical factors that impact the behavioral intention to adopt fintech services.
Also, this empirical study investigates whether the effect of perceived risk and trust on fintech adoption
intention differs depending on the consumers' behavior using a conceptual model that was developed and
validated for this purpose. An online guestionnaire was designed and sent to the bank consumers to obtain

responses from a sample population of 390 respondents targeted for this purpose.

Reliability measure was tested using Cronbach's alpha and Structural equation modeling (SEM) was used
to analyze the validity, conduct confirmatory factor analysis, and path analysis. Results of the analysis
showed that out of the 15 hypotheses, 10 were accepted and 5 rejected. The main findings showed that three
factors namely relative advantage, compatibility, and perceived risk are the most influential predictor of the
dependent variable (intention to adopt fintech services), followed by compatibility and perceived risk of
using fintech services, with perceived risk showing negative influence. The results also showed that
complexity and trialability exert negligible influence on the dependent variable while observability was not
found to have any significant relationship with the dependent variable. All the mediating variables namely
perceived usefulness, perceived ease of use, and trust of fintech services were found to have a significant
mediating effect on the relationships hypothesized. Additionally, the association between the exogenous
variables was found to affect the relationship between the predictors and the behavioral intention of the

consumer of banks to adopt fintech services.

With regard to the main contribution of the research to knowledge, it can be seen that this research has
combined four different concepts namely Diffusion of Innovation Theory (DOI), Technology Acceptance
Model (TAM), perceived risk, and trust in one model that could be used to anticipate the influence of the

predictors on the dependent variable with better predictive power. The research fills the gap in the literature



on how to improve the number of adoption and diffusion of innovation factors notably relative advantage,
compatibility, and perceived risk. Theoretically, this research has been successful in integrating the DOI
and TAM in the context of fintech services to anticipate the behavioral intention of the consumer of banks
to adopt fintech services. The conceptual model provides a useful method for practitioners to control the
diffusion factors and improve the adoption of fintech services amongst the consumers of banks. Finally,
this research provides new branches of research that could be investigated to further enhance and explain
the adoption behavior of consumers of banks in Bahrain and other parts of the world.
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Chapter 1: Introduction

1.1 Introduction

Technological innovation in the financial sector is not new, but the amount of investment in technology and
the pace of innovation have increased significantly in recent years (Gomber et al., 2018; Ryu, 2018).
Banking is continuously enhancing the quality of services offered to its consumers. To stay on top of the
latest technology trends, banks have invested a significant amount of time and resources in fintech services
to maintain their competitiveness and keep up with new technology trends (Hu, et al. 2019; Gomber et al.,
2018; Ryu, 2018; Gimpel et al. 2018; Arner, et al. 2016). There has been rapid advancement in artificial
intelligence, mobile applications, cloud computing, big data analytics, and distributed ledger technology
(Stewart & Jujens, 2018; Ryu, 2018; Bhowmik, 2017; Chuang et al. 2016; Hanafizadeh et al. 2014). With
rapidly changing technology, the finance sector seems to be uncertain on how to upgrade their current
technology, introduce innovations, or new technology (Hu et al. 2019; Meyliana et al. 2019; Ryu, 2018).
The problem is complicated further as the banks are not able to anticipate whether consumers will adopt
those upgrades, innovations, or new technology (Yoon & Lim, 2020; Hu et al. 2019; Meyliana et al. 2019;
Ryu, 2018). Failing in some technology investments that would not serve the purpose of the consumers

and their business goals leading to potential losses (Hu et al. 2019).

Fintech services is an emerging phenomenon that is promising to change the way banking is conducted.
However, literature shows that challenges exist that have led to either consumers not adopting fintech
services at all or adopting fintech services partially (Senyoa and Osabuteyb 2020; Meyliana et al. 2019; Hu
et al. 2019). Lack of knowledge on how to encourage consumers to adopt fintech services and assess future
adoption behavior of those who have not adopted fintech yet is a major concern not only for the banking
community but the researchers as well (Senyoa and Osabuteyb 2020; Meyliana et al. 2019; Hu et al. 2019;
Mutahar et al. 2017). Furthermore, fintech is still an evolving technology meaning it is still diffusing
through the market and users. As literature shows that not every diffusing technology leads to users adopting
or accepting or using it (Yoon & Lim, 2020; Meyliana et al. 2019; Ryu, 2018). At this stage when fintech
services are still diffusing it is difficult to anticipate whether the diffusing technology will end up with

consumers adopting the technology or not.

In addition, research shows that one important factor that affects the diffusion of innovation like fintech
service is the perceived risk of consumers who would like to adopt that innovation (Hu et al. 2019; Meyliana

et al. 2019). According to Rogers (1983) at the early stage of diffusion perceived risk should be considered

1
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as an important factor that affects the adoption rate so that later adopters could avoid it. However, not much
research has been conducted to understand how perceived risk affects the adoption behavior of fintech
services (Senyoa & Osabuteyb, 2020; Meyliana et al. 2019).

Thus it can be seen from the foregoing introduction that fintech service is considered to be a technology
that is promising to provide the consumers of banks with a service that is likely to change their complete
experience of banking and enhance the quality of their banking operation as never seen before. However,
such a claim is contradicted by the lack of the number of consumers adopting fintech services, reasons for
which are still being investigated by researchers (Yoon & Lim, 2020; Senyoa & Osabuteyb, 2020; Hu et al.
2019; Meyliana et al. 2019; Chuang et al. 2016; Hanafizadeh et al. 2014). Furthermore, current knowledge
available in the literature on predicting the fintech services adoption behavior of consumers of banks is
found to be not complete, and more needs to be done to provide some support to banks to enhance the
predictability of the consumer adoption behavior concerning fintech services. There are important gaps
found in the literature that need to be researched in to enable a better understanding of the fintech services
adoption behavior of consumers of banks. This research aims to thus investigate the diffusion of fintech
services in today's world, the contradictions that exist in the literature, the gaps in the literature, and the
central concept of adoption behavior of consumers of banks concerning fintech services. Hence, this
chapter covers an overview of the research paper by highlighting the motivations for conducting this
research, identifies the gap, research questions, and the aim and objectives of this research. Following the
reasons for selecting the empirical work to conduct this research by using quantitative research
methodology and adopting an online survey. Moreover, Structural Equation Modeling (SEM) was chosen
as a multivariate technique to test the hypotheses, including Confirmatory factor analysis (CFA) and path

analysis.

This Chapter is laid out as follows. Sections 1.2 provide a background of the research. Section 1.3 explain
the choice of the Kingdom of Bahrain as a case for this research. Section 1.4 states the research problem
and gap. Sections 1.5 and 1.6, highlight the research questions and the research focus. Followed by the aim,
objectives and the significance of the study mentioned in sections 1.7 and 1.8. Finally, section 1.9, provides

a brief description of the research method, and section 1.10, shows the overall structure of the thesis.

1.2 Research background

"Portmanteau” means "a large traveling bag opening into two equal parts," a word used by Gomber et al.,
(2018) describing "Fintech," a phrase used within the finance sector that describes financial services

employing modern technology. To date, it appears that there is no universal definition of fintech in the
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literature (Gimpel et al. 2018). Finding a widely used standard definition of Fintech in the literature is
challenging (Gimpel et al. 2018; Hyun, 2018). Neumann (1955) says: "what seems to be exceedingly
difficult in economics is the definition of categories, it is always in the conceptual area that the lack of
exactness lies". Fintech as a term refers to the abbreviation of financial technology, which is a mixture of
financial services and information technology (Gomber et al. 2018; Arner et al. 2016). Fintech as a financial
innovation generated by technologies, this innovation leads to a new creation of business models, processes,
applications, or products, that affect the financial market (KPMG, 2019). Fintech is not limited to a specific
type of banking activates (such as financing), or business models (such as peer-to-peer lending applications)
(Morgan et al. 2019; Arner et al. 2016). Literature shows that fintech covers different services that have
been traditionally provided to the customer by banks (Gomber et al. 2018; Arner et al. 2016). The
evolutionary changes are so rapid that even creating a relatively constant definition is challenging (Gomber
et al. 2018; Arner et al. 2016). Moreover, the financial sector is still at the beginning of an exceptional phase
where financial institutions are trying to keep up with the changes, and the regulators are trying to formulate

a clear scope of the activity (Gozman et al., 2018; Gomber et al., 2018).

Furthermore, fintech has characteristics that are specific to the finance industry. Consumer usage patterns
of new digital devices (such as smartphones, smartwatches, and tablets) and media (such as software, digital
video, and digital images) are the main factors used for accessing financial information as well as executing
financial transactions (Yoon et al., 2016). Fintech development has shifted the financial sector from being
traditional intermediation originators "brick and mortar", to online intermediaries (Buchak et al., 2018).
Today, customers demand intelligent and friendly use of financial services despite location and time, at a
continuously more affordable cost. (Gomber et al., 2018; Guo et al., 2019). Fintech’s ability to remove
inconvenience experiences for financial services users is a significant advantage, although studies on
fintech are still lacking (Guo et al., 2019; Varga, 2017). One of the primary purposes of using fintech
services in banking is to improve the consumer experience and banking efficiency. However, the current
research is mainly focused on the fintech strategy and the risk of banking viewed from the supply side
(Kotarba, 2016; Gozman et al., 2018; Lee et al., 2011; Buchaket al., 2018) with not much attention paid to

the demand side.

In addition, the global financial services industry has been going through a fundamental transformation
during the last decade (Gomber et al. 2018; Arner et al. 2016). Industries in the finance sector have been at
the forefront to adopt new solutions that offer cost-effective, competitive, and optimized digital channels
and platforms (Gomber et al. 2018; Arner et al. 2016). An enormous amount of money is being spent

worldwide on fintech development (Gimpel, Rau, and Roglinger, 2018; Varga, 2017). For example, the
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world scale of investment in fintech increases each year sharply and has reached approximately 930 million
US Dollars (USD) in 2008 even though fintech investments has grown by more than three times within five
years to reach 2.97 billion USD in 2013 (Yoon et al., 2016). Moreover, according to International Data
Corporation (IDC) (2020), countries including the UK, the US, China, and Japan, are focusing more on
fintech projects at national level investment, which indicates the importance given to the concept of fintech.
Almost 70% of their investments are concentrating in the payment field, while the investment rate on
financial software and platform service has been relatively low. Also, the global Fintech industry
investment has been witnessing a significant increase of 377% over the last many years for instance, from

approximately 34.3 billion USD in 2010 to 163.5 billion in 2018 (Bahrain Fintech Bay Manifesto, 2020).

Figure 1. 1 Global investment in Fintech
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However, despite the tremendous spending on fintech investment, the literature shows that from the demand
side, consumer adoption of new fintech services is still considered to be low (Gomber et al., 2018; Mutahar
etal., 2017; Yoon et al., 2016). According to Moody's surveys 2016 (Moody, 2016), while the millennials
meaning those born in this century, are making up the majority of fintech users but financially not well off,
the parents, and the grandparents of those millennials happen to be the main bank customers (Wenyu, et al.
2019) all of who might not have adopted fintech. This is an anomalous situation as young people who are
future consumers of banks have greater interest to adopt fintech services but do not form the bulk of the
banking customers, while those who are the main bank customers do not show much interest in adopting
fintech servcies. Thus, the current fintech services introduced by banks are not being fully utilized raising
questions on whether fintech has fully diffused to reach the consumers or it is still in the process of diffusion
or some factors could affect the consumers' behavioral intention to adopt fintech services. There is a need
to understand to what extent fintech has diffused, what factors influence customer behavior to adopt fintech

services, and which are the most influential factors, viewed from the demand side. New knowledge
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discovered regarding the phenomenon of behavioral intention consumers of banks to adopt fintech services,
which is the central issue of this research, is expected to enable service providers to enhance the adoption
of fintech by those consumers. To investigate the central issue, the researcher chose the Kingdom of Bahrain

as a case for this research.

The concept of fintech was introduced in Bahrain only in 2017 by the Central Bank of Bahrain (CBB,
2019). The current situation is that fintech services technology is still diffusing in the entire Arab world
including Bahrain. According to a report by Consultative Group to Assist the Poor (CGAP, 2020) fintech
services adoption amongst the people in the Arab world is not growing, due to challenges faced, including
the cost of regulatory compliance, lack of growth investment capital, or unavailability of qualified talent.
In addition, Ubaydli and Hussain (2020) raise a question on the future of fintech services in the context of
Bahrain due to the growing use of artificial intelligence while keeping in mind the frightening aspect of
when the performance of robots or machines exceeds that of the human. Thus, it can be seen that fintech

has not been fully utilized in Bahrain.

1.3 Status of the financial technology in Bahrain

The choice of the Kingdom of Bahrain as a case for this research is explained in this section. Bahrain is the
hub of banking in the Middle East (Corporate Finance Institute (CFI)), 2021). As a nation, Bahrain has
provided support to the banking industry in several ways one of them being the technology infrastructure.
Every latest innovation and new technology is quickly adopted in Bahrain including internet technologies,
artificial intelligence, big data, data mining, and machine learning which are related to financial technology
(Bahrain Fintech Bay Manifesto, 2020). The banking industry in Bahrain is one of the most vibrant with

the latest technologies being implemented in commercial banking activities.

According to the United Nations e-government survey (2018), Bahrain stands number one in the GCC,
ranked 5™ in Asia and 26™ globally (United Nations survey, 2018). Oxford Business Group (OBG) (2021),
reports that in 2016 the Central Bank of Bahrain (CBB) had initiated action to transform the banking sector
and introduced a fintech framework for the banks to operate using fintech services. OBG (2021) also
reported that by the end of 2017, the number of account holders in the bank was estimated at 1.89 million,
an increase of 37.9% from the 2011 number of 1.37 million. This figure indicates that for a population of
around 1.5 million in 2017 the number of bank accounts per thousand was estimated to be 1257 (OBG,
2021). These figures indicate the extent of the use of banking facilities in Bahrain and how technology is

becoming indispensable in operating bank accounts by consumers. This argument can also be linked to the
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culture of the people of Bahrain to adopt latest technology in their everyday life. Literature shows that
cultural aspects stimulate people to adopt new technology, for instance Sharmin et al. (2021) who argue
that culture is a factor that is expected to influence individuals’ attitudes and subsequent behaviour. In fact
the theory proposed by Hofstede (1989) has been used by researchers (Sharmin et al., 2021) to argue that
certain cultural factors proposed by Hofstede including collectivism, uncertainty avoidance, and long-term
orientation) help in understanding digital technology adoption behaviour of people. Sharmin et al., (2021)
have linked the three cultural factors to study their impact on perceived ease of use and perceived usefulness
while investigating the effect of Hofstede cultural dimensions in the Digital Era. Kowalewski et al. (2021)
confirmed these arguments in their study concerning determinants of cross-country differences in fintech
and bigtech credit markets which included Bahrain. In their study Bahrain has been found to be a country
whose culture stimulates the adoption of digital technology like fintech. While culture has been found to
affect the adoption or non-adoption of new technology, however, the focus of this study is not the cultural

dimension and hence not discussed in this research.

Also, It is important to recognize here that fintech services are being pushed as an important transforming
agent by the CBB and hence studying the behavioral intention of consumers of the banks in Bahrain gains

currency with diffusing still across the consumers.

1.4 Problem statement and Gap

Fintech revolution is beneficial to both banks and customers in terms of reducing transaction costs and
increasing convenience to consumers by providing fast, seamless, anywhere, and anytime banking services
(Gomber et al., 2018; Kotarba, 2016; Kaplan & Mikes, 2016). However, literature shows that existing
research outcomes are mainly focused on the technical side of fintech strategy, service quality aspects, and
the risk for banking from the supply side and not on the consumer side of fintech services utilization during
diffusion. Further, there are concerns raised by researchers on the low rate of adoption of fintech by the
consumers of the bank, which has serious implications for the banking performance (Hu et al. 2019;
Meyliana et al. 2019). Additionally, massive investments in banks associated with fintech transformation
projects have not been fully utilized by the users as fintech is still diffusing. Fintech adoption rate among
its customers is still low (Hu et al. 2019; Meyliana et al. 2019) and reasons for that are not clearly identified
in the literature keeping in view the diffusion aspect. Moreover, even though a number of projects have
been implemented around the world, very few banks have achieved the real fintech transformations (i.e.,
fundamental changes to the way core functions of banks are performed to achieve efficiency and enhance
end-user experience toward using banking services) (Wenyu, et al. 2019: Priem & Carr, 2012) leading to

concerns on the investments made and the return on the investment. Furthermore, from a static point of
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view, banks must understand that the factors that influence customer adoption behavior of fintech services
is a major challenge during diffusion (Hu et al. 2019). Currently, in the literature, there is hardly any model,
theory, or knowledge that could be used effectively by banks to tackle this problem (Gomber et al., 2018)
keeing in view the diffusion of fintech services. This research investigates this critical issue which is a gap

in the literature.

1.5 Research Questions

One of the most important targets of this research is centered on clarifying the research problem. Keeping
the above aspects in view, it has been argued that questions have been raised about adoption of fintech
services during diffusion of fintech in recent academic research. According to the literature review, there is
a need to understand these challenges. Thus, the specific questions were posted in support of solving the

research problem.

Research Question 1 (RQ1): What are the factors that affect the behavioral intention of consumers of
banks to adopt fintech services when fintech is still diffusing?

Research Question 2 (RQ2): To what extent the predictor factors influence the predicted factor in an
environment in which fintech is still diffusing?

Research Question 3 (RQ3): Which are the more influential factors that affect the customer behavioral
intention to adopt fintech services when fintech is still diffusing?
Answers to these research questions are expected to enable the research to achieve the following aim and

objectives.

1.6 The Focus

The global and the local financial services industry landscape continues to transform. There is an emerging
agenda of understanding fintech readiness. In this study, we focus on the factors that influence consumers
adopting of new fintech services introduced by the financial services industry in the Kingdom of Bahrain.
This study focuses on Bahrain bank’s consumers. As it has been found in other researches the importance
of recognizing cultural differences and national limitation respect to how individual’s behaviors toward

reacting to potential risk and trust (Li-Jun and Megan, 2013; Tso et al., 1988).

Fintech will play a massive role in contributing to the global and the local economy. Thus understanding
factors influencing customer adoption of fintech services during fintech’s diffusion is essential at this stage.
Moreover, changes in the financial sector are at the beginning. By taking into account the substantial

investment banks are spending on new fintech services development, the time is right to ensure that banks
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understand the factors that influencing customers to adopt those services. More importantly, steps must be

taken for banks to create strategic plans to attract their customers to adopt these services.

1.7 Aim and objectives of the study

This study aims at investigating the factors that influence customer's behavior to adopt fintech services

when fintech is still diffusing.

The above aim is expected to be achieved by pursuing the following objectives:

1. To identify the various factors including factors affecting diffusion and technology acceptance that
determine the intention to adopt fintech services by consumers of banks during the process of
diffusion of fintech and study those factors to find out possible linkages amongst them.

2. Toexamine the relationship amongst those factors concerning diffusion and technology acceptance
using appropriate theories and conceptualize a theoretical framework that could be used to predict
the fintech services adoption behavior of consumers of banks.

3. To test the relationships developed in the conceptual framework to understand the nature of the
relationship amongst the variables using the primary data collected for the purpose.

4. Tounderstand the empirical findings derived from analyzing the various relationships in the model
and answer the research question set for this research.

5. To identify key findings concerning the research with regard to the published literature, outlining
the main theoretical, practical, methodical implications of the study and offering suggestions for
future research.

1.8 Conclusions derived through this research

Significance of study

Although this study was conducted in the Kingdom of Bahrain, it concentrates on academic knowledge
beyond the boundaries of the Bahrain context. This research contributes to the body of knowledge as

follows:

1. The new conceptual model developed is an important innovation and is new knowledge that could
enable the practitioners and service providers to implement and increase the speed of diffusion of
fintech services and its adoption.

2. An important contribution of this research to the body of knowledge concerning the predictability
of the central issue of the behavioral intention of consumers of banks to adopt fintech services in
innovative way, the researcher has integrated Diffusion of Innovation (DOI) and Technology
Acceptance Model (TAM) factors in the presence of perceived risk and trust.
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Although some have advocated the integration of DOI and TAM factors to improve the predictive
power of TAM (e.g. Yoon & Lim, 2020; Al-Rahmi et al. 2019; Mutahar et al. 2017), those models
have not fully treated all the five factors of DOI or include perceived risk and trust alongside the
integrated model. This research has achieved this.

Applying Protection motivation theory (PMT) alongside an integrated model of DOl and TAM is
not found in the literature. The combined effect of applying PMT and the integrated model of DOI
shows that it is possible to explain the extent to which risk can be associated with the DOI factors
and hence play a role in determining the intention to adopt the behavior of consumers of banks.
This makes the current model more versatile.

The conceptual model can anticipate the intention to adopt behavior under three different
phenomena namely diffusion of innovation, technology acceptance, and perceived risk in adopting
an innovation. Combining the three theories in one research expands the application of PMT which
is a new method of dealing with perceived risk in research concerning the diffusion of innovation
and technology acceptance.

The relative advantage of fintech services has been identified as the most influential predictor
amongst the exogenous variables while observability is an insignificant predictor. This is new
knowledge.

Most existing research mainly studied the application side of fintech services from the supply side
to enhance the consumers' experience of Banks. This research adds to the current research of fintech
services from the consumers' side.

The research results may provide useful insight to practitioners and managers in better overseeing
the new developments in fintech services. Outcomes of this research may be used by banks to adjust
marketing strategies and strategic goals implementation by changing consumers' behavioral
intentions through the adjustment of the influencing factors.

Recommendations

1.

Future studies could investigate the validity of complexity, trialability, and observability of fintech
services in other contexts including other territories as developed and developing countries. The
results that emerge might be different from that of this research.

Extend the research to compare the findings against countries and the level of education of
respondents. This could provide a wider knowledge on the operationalization of the integrated
model under different contexts thereby enhancing the generalisability of the model.

More predictors could be added alongside DOI factors involved in this research leading to a more
comprehensive understanding of the diffusion fintech service and consumer behavior concerning
the behavioral intention to adopt fintech service.

Next, future research could add moderating variables such as age and novelty-seeking behaviors to

study the effect on the integrated model and check its performance about predictive power.

Expand the findings of this research to include other predictors alongside DOI factors or other
moderating variables that could add to the current body of knowledge.
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6. This research opens up a new branch to investigate such concepts as actual usage of fintech
services, continuous intention to use fintech services, and acceptable behavior. Thus expand the
integrated model to cover more behavioral attributes that are found in the real-life behavior of
consumers.

1.9 A brief overview of the research method

To answer the research questions and achieve the aim and objectives of the research, a quantitative research
method has been chosen. Moreover, this study aims to investigate customer behavior concerning adopting
fintech services, by testing the current theory, validating the developed conceptual model by testing the
hypothetical relationships postulated in the model, and rigorously testing the model using statistical
methods. Data was collected from a sample of bank consumers to capture general consumers’ behavioral
intention to adopt fintech services. Within the quantitative framework, this study analyzed the results of the
online survey. The survey was distributed randomly using various channels, such as email and social media

applications, to capture the views of a large sample size of consumers.

Furthermore, the relationship between the variables in the model was tested using statistical analysis and
structural equation modeling which involved conducting a confirmatory factor analysis and path analysis
of the various constructs involved in the model and the relationships established between them respectively.
The results were thoroughly discussed to bring out the findings of this research and compared with the

current research outcomes found in the literature to identify the contributions made by this research.

1.10 Thesis structure

As a brief, this thesis comprises Chapters:

Chapter 1: introduces the research by providing an overview of the study and identifies the research gap
as highlighted in the literature, research questions, aim, and objectives, as well as the significance of the
study. Moreover, this Chapter provides an overview of the direction of this study by shading the light into

the motivations for conducting this research, research methodology, and finally, the research outline.

Chapter 2: reviews of the literature are covered in this Chapter, which concerning previous researcher
studies and works in fintech. As well as identify the key factors that influence customer behavioral intention
to adopt fintech services along with the discussing of different theories supporting the concepts covered in

this research.
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Chapter 3: this Chapter explains the developed conceptual model including factors identified during the
literature phase. Also, the Chapter discusses theories that support the defined constructs and proposed

hypotheses that are supporting the concepts covered.

Chapter 4: subsequently, this Chapter outlines the methodology selected for this research for addressing
the research questions and testing the research model and hypotheses. The Chapter describes the rationale
behind the demonstration of a survey distributed among banking consumers and the related research
techniques adopted for this research. Then, it determines the research design developed, and the data

analysis aspects of the quantitative methods.

Chapter 5: provides comprehensive data analysis and testing. Also, SEM multivariate technique is utilized
to validate the fitness of the proposed conceptual model. A total of 407 responses are collected. The
empirical data analysis begins with several tests conducted to clean the data, such as reliability, correlation,

and normality test, and finding derived.

Chapter 6: provides a comprehensive discussion on the statistical analysis findings presented in Chapter 5
include answering research questions, addressing the identified gaps, interpreting the findings, and
comparing the research outcomes with the research outcomes found in the literature. In addition, the
proposed hypotheses are thoroughly discussed, justified, and explained by using the outcome from the path

analysis.

Chapter 7: assesses whether the aim and objectives set for this research have been validated and achieved.
In addition, this Chapter provides conclusive evidence on the contribution of this research to the body of
knowledge, contribution to the theory, contribution to the practice, and contribution to the method
concerning consumers' behavioral intention to adopt fintech services, the core concept that has been
investigated in the context of banks in Bahrain. Moreover, the limitations and future research are

highlighted as well.

11



Chapter 2: Literature Review

Chapter 2: Literature Review

2.1 Introduction

Chapter 1 provides an overview of the research, through identifying the rationale of the research motivation,
gaps in the literature along with the research questions, aim, and objectives. In brief, the combination of
finance and technology (Fintech) has reshaped the use and delivery of financial services worldwide.
Literature shows that fintech services are an innovation that will revolutionist the financial sector. Huge
investments are made by the financial institution for introducing new technology that has the potential of
bringing a paradigm shift in the lifestyle of the customers, in terms of providing a better user experience of
achieving a fast seamless, anytime and anywhere banking (Yoon et al., 2016). While fintech services are
purported to provide tremendous support and advantages to both the consumers and the financial
institutions, there is a contradiction found in the literature regarding the adoption of fintech services despite
the advantages it is expected to provide (Steenis, 2019; KPMG, 2019; Hu et al. 2019; Lee, 2018). This
contradiction if not addressed at the early stage of diffusion of fintech services, there might evolve a
situation wherein the new introduced fintech services could be used only to a limited extent by consumers
without exploiting its full strength (Hu et al. 2019; Lee, 2018, Lee, 2009). In this Chapter, a comprehensive
review of the normative literature on consumer adoption of fintech services and related factors is provided

to identify the key issues as well as the gaps found in the literature concerning this study.

Literature shows that fintech services is still a diffusing technology and is in its infancy (Hu et al. 2019;
Lee, 2018). For instance, cloud computing, as an example of fintech services, has been claimed to be failed
to take off despite the promising start, and has not been adopted by the users to the extent expected
(Bhowmik, 2017; Bogdan et al. 2015). Further, literature shows that there are serious limitations to the use
of fintech services and those limitations have the potential to outweigh the advantages (Rodrigo et al., 2019;
Lee and Shin, 2018; Bunjaku et al., 2017). Many researchers have argued that there are risks involved in
the implementation of fintech services (Rodrigo et al., 2019; Lee and Shin, 2018; Bunjaku et al., 2017;
Subramanian and Chino, 2016). Similarly, other researchers have argued that the adoption of fintech
services is dependent on the extent to which the technology has diffused, and people can utilize the
technology (Morgan et al. 2019; Gomber et al. 2018; Micu & Micu, 2016). Under these circumstances, it
is not clear what factors affect fintech services that limit its adoption by users and to what extent those
factors can be manipulated to ensure that the limitations affecting usage of fintech services are removed to

a greater extent for the benefit of consumers and the financial institutions.
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Moreover, even though literature shows some investigations have been carried out to understand the
adoption of fintech services by the bank consumers, those investigations are not conclusive and suffer from
limitations. Further, outcomes from the current research efforts are not generalizable (Yoon & Lim, 2020;
Senyo, & Osabutey, 2020; Meyliana et al. 2019, Hu et al. 2019; Ryu, 2018; Stewart & Jujens, 2018; Lou
& Li, 2017; Chuang et al. 2016). For instance, majority of the studies are highly focused on particular
context or particular fintech services, such as cloud computing, mobile banking, internet banking or crypto-
currencies (Lee, 2018; Raza et al. 2017; Kim et al. 2015; Hanafizadeh et al. 2014). Outcomes of highly
contextualized studies may not provide room for application in other contexts. Moreover, some studies
investigated certain components of consumers’ adoption of fintech services in isolation, and do not take
into account the possible influence of many potential relationships amongst factors that could contribute to
the consumers’ experience (Yoon & Lim, 2020; Hu et al.2019; Mutahar et al. 2017). Furthermore, there is
a lack of agreement on a common set of factors that contribute to the consumers' behavioral intention to
adopt fintech services (Yoon & Lim, 2020; Hu et al.2019). In fact, it can be seen that there is incomplete
knowledge with regard to behavioral intention to adopt fintech by consumers and the factors affecting the
behavioral intention to adopt of fintech services. Therefore, it is reasonable to conclude that there is a need
to further investigate this phenomenon. Taking these arguments into consideration, the next section has
presented a comprehensive review of the literature related to behavioural intention to adopt fintech by

consumers.

This Chapter is structured as follows. Section 2.2 provides an overview of the fintech services in terms of
definition, theories concerning fintech services, and previous research conducted in a similar context.
Section 2.3 discuss the Technology Acceptance Model (TAM) as a supporting theory of TAM constructs
and their relationship with the consumer behavioural intention to adopt fintech services. sections 2.4 discuss
Diffusion of Innovation (DOI) as a supporting theory of DOI constructs and its expected relationship with
perceived usefulness, perceived ease of use, and consumer behavioural intention to adopt fintech services.
As for section 2.5, it discusses the theory supporting customers' trust, along with the expected influence on
consumer behavioural intention to adopt fintech services. Similarly, sections 2.6 discuss the theory
supporting consumer perceived risk, along with its expected relationship with trust and consumer
behavioral intention to adopt fintech services. Section 2.7 presents the gaps found in the literature, while

the Chapter key conclusions outline in section 2.8.

2.2 Research context
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Literature shows that fintech is poised to revolutionize the way the financial sector operates in the
contemporary world and publications concerning fintech has been recently increasing (Gomber et al. 2018;
Altetal., 2018). Research shows that the financial industry is being transformed by fintech (Alt et al., 2018;
Arner et al. 2016). Fintech is new, is being adopted by banks and other financial institutions rapidly and
currently a hot topic of discussion amongst researchers and practitioners, notably banks (Hu et al.2019; Alt
et al., 2018). This research concerns with the consumers of banks and their behavioural intention to adopt
fintech serices with regard to banks.

The History of the development of fintech in the banking sectors was noticed when it was initiated through
the application of physical media technology at the beginning of the 15th century (Alt et al., 2018). Further
the use of simulation technology in the 19th century accelerated its development (Alt et al., 2018). Although
literature shows conflicting evidence on the origin of the term fintech (Bettinger 1972), the term itself can
be originally traced to the early 1990s, where it was probably mentioned by John Reed who was the
chairman of Citicorp, first. It was related to the project initiated by Citigroup back then to facilitate
technological cooperation effort in the context of newly founded "Smart Card Forum™ (Puschmann, 2017;
Arner et al., 2015; Kutler, 1993) where the term "Financial Services Technology Consortium™ was used.
However, during 2014 the term attracted wider attention of regulators and market participants in the
financial industry, primarily because of the sharp growth of the financial industry with the growth estimated
to have reached to US $197 billion on investments (Alt et al., 2018).

Continuing with its history and evolution, it can be seen that Bettinger (1972) defined fintech as a series of
models to analyze and solve problems that were encountered by a bank through a combination of technology
and banking expertise. Further, Arner et al. (2015) argue that development of fintech is an ongoing process
of financial services and technology that are evolving together. The term while being used continuously
since its origins mentioned above, was also used to refer to digitalized processes (Puschmann, 2017).
However, in 2008, a new era of fintech emerged. During the new era, fintech was not only used to define
the financial products and services but, also define the companies (typically start-ups) who delivered those

financial products and services (Arner, et al., 2016).

Thus, literature shows that “fintech™ as a term could encompass information technology based innovative
financial solutions, traditional financial services providers such as, banks, insurance companies and new
start-up players who emerged after the global financial crisis and took advantage of the advancements in
regulations and technology and paved the way for new industries in the financial sector such as, PayPal,
OnDeck and Billtrust (Alt et al., 2018; Gimpel et al. 2018; Arner, et al., 2016). Those start-up companies
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entered into the financial industry to improve, disrupt or enhance the product and service types concerning
the financial industry and their delivery using novel technologies (Gimpel et al. 2018). Taking the
discussion above into account, it was felt that at this stage a general definition of fintech could be useful
for this research. In addition, it was considered necessary to identify those factors that could critically affect
fintech and its adoption, the theoretical base that is available in the literature to understand fintech and
factors affecting it and the gaps exist in the literature with regard to the definition of fintech, factors
affecting fintech, theoretical support available in the literature that needs to be addressed. To begin with
the various definitions of fintech found in the literature were tabulated in Table 2.1.

Table 2. 1 Various definitions of fintech provided by researchers in the literature.
# Definition of Fintech Authors
1. | Financial technology or “FinTech” refers to technology-enabled financial | Arner etal. (2015)
solutions. The term FinTech is not confined to specific sectors (e.g. financing) or
business models (e.g. peer-to-peer (P2P) lending), but instead covers the entire
scope of services and products traditionally provided by the financial services
industry

2. | "FinTech", a contraction of "Financial technology", refers to technology-enabled | Arner et al. (2016)
financial solutions.
3. | A new sector in the finance industry that incorporates the whole plethora of | Micu and Micu (2016)
technology used in finance to facilitate trade, corporate business, or interaction and
services provided in the retail industry.

4. | A portmanteau of financial technology that describes an emerging financial | Gomber et al. (2018)
services sector in the 21st century
5. | Technologically enabled financial innovation that could result in new business | KPMG (2019)
models, processes, applications, or products with an associated material effect on
financial markets and institutions and the provision of financial services.

6. | Using the software, applications and digital platforms to deliver financial services | Morgan et al. (2019)
to consumers and businesses through digital devices such as smartphones has
become recognized as a promising tool to promote financial inclusion

The different definitions given in Table 2.1 are broadly implying that fintech is a technological innovation
that aids in various aspects concerned with the financial sector. The definitions also indicate that fintech
can contribute to improving the services offered by firms in the finance sector. For instance, fintech is
already being employed by banks to make decisions regarding many aspects some examples of which
include (Aziz & Dowling, 2019):

e The decision to which banks should lend money to a particular client.

e Alerting traders in the stock market about risky situations

o Detecting insider fraud, and

e Enhancing compliance.
Furthermore, researchers (Lynn et al. 2019; EI-Masri et al. 2019) anticipate that fintech is likely to change
the way financial operations including trading in stocks, lending in banks, compliance, managing risks,

trading in shares, insurance activities and payments are currently being carried out. Moreover, fintech is
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likely to significantly change the way financial transactions are being carried out by both organizations and
consumers (Milian, et al. 2019; Hu et al. 2019; Gomber et al., 2018; VVarga 2017).Yet, there is some caution
against rushing into conclusions about fintech and its utility. For instance, serious concerns have been raised
about the risks involved in adopting fintech services by different segments of the users, e.g. consumers,

investors, and financial service firms (KPMG, 2019).

At this point, it is important to discuss some of the examples of fintech services that have been employed
in the financial sector throughout the years, to gain knowledge on the extent to which those fintech services
have contributed significantly to the disruption of financial services sector by increasing the competition
and empowering customers (Mayliana et al. 2019; Lou & Li 2017). From the above, it can be seen that
fintech is not a new concept. Since the 1950s the new technology has transformed the way financial services
are operating and supporting the consumers. This was started from the time when the development of the
Automated Teller Machine (ATM) and credit card processing, followed by electronic stock trading and e-
commerce. From that time, each decade has witnessed new technologies emerging on the horizon and it
can be seen that some were just taken for granted without being noticed, while those technologies were
bringing a revolution (Milian, et al. 2019; Puschmann, 2017). For instance, a new generation of fintech
services is being built on near-ubiquitous access to the internet through internet banking and other
technologies like mobile phone banking, cloud computing, artificial intelligence (Al), machine learning,
and blockchain are fast emerging (Lynn et al. 2019; Lou & Li, 2017). Table 2.2 shows some of the

exemplars of fintech services that have been employed in the financial sector in recent times.

Table 2. 2 Provides an exemplars of fintech services that have been employed in the financial sector

# | Fintech services Advantages Limitations Authors
and their brief
description

1 | Crowdfunding: is a

service that
empowers networks
of people to control
the creation of new
products, media, and
ideas and are raising
funds for charity or
venture capital.

Used as a marketing tool for
the start-up firm.

Increases public awareness of
the brand and product.
Validate  business  ideas
through receiving genuine
feedback on the idea that’s
required funding.

Provides financial support to
local small businesses and
startups.

Raising money with limited
capacity.

Losing confidentiality since
the idea is shared online with
others before the entrepreneur
pioneers it.

Risk of implementing the
shared idea before the pioneer
does.

Promoting the idea required a
lot of time and effort through
campaigns.

Fear of fraud

(Lee and Shin,
2018; Bohliga,
2015; Honolulu,
2014)
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Crypto-currencies: is | Open Code: all information | Strong volatility (Bunjaku et al.,
a virtual digital | about the transaction is shared | Can be wused for money | 2017;
currency that | in the network but without the | laundering or financing illegal | Subramanian and
operates by using | data of the sender and recipient | activities. Chino, 2016)
cryptography for | of the coins (anonymous). Large risk investing in crypto-
security. No Inflation. currency that should be
Unlimited possibility of a | considered in the medium and
transaction, wallet holders can | long term
pay to anyone, anywhere, and | In this regard, Tymoigne
any amount. (2015) for example mentioned
No boundaries, payment made | that the discounted cash value
in the system cannot be cancel, | of a crypto-currency is zero.
fake, or duplicate. He further observes the
Low operational cost. currency lacks a central issuer,
Easy to use. and that there is no financial or
economic basis for its creation.
Cloud computing | Cost savings for users. Complex data security | (Bhowmik,
Services: "cloud" | Business Continuity. challenges. 2017; Bogdan et
refer to a larger group | Centralized data management. | loss of visibility to key | al., 2015)
of interconnected | Unlimited storage capacity. security.
computers or | Create an easier group | Lack of standards and
network that can be | collaboration. regulation.
public or private Universal access to | Vulnerable to cyber-attacks.
Documents. Internet connection is required.
Unable to work with the low-
speed connection.
The only access to limited
features.
Mobile Banking: | Real-time information to | System limitation, such as tiny | (Rodrigo et
refer to the | customers' accounts. screens and keypads, battery | al., 2019;
interaction of the | Location free access to | life, limited memory capacity, | Laukkanen and
customer with the | personal accounts. etc.) Kiviniemi, 2010)
bank  through a | Save time. Inconvenience  authorization
mobile device such as due to PIN changing.
smartphone, digital Security threats and hacking.
assistant  or  cell
phone

Table 2.2 demonstrates that there are issues found in the literature concerning the use of fintech services
which include risk of hacking the accounts, risk of error in processing, risks of financial losses that could

occur due to disruptions in the services of ventures, lack of cybersecurity and internet frauds (e.g. Sumroy
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et al. 2019; Arner et al. 2016). Also, there are additional challenges concerning the regulators and market
participants alike, particularly in balancing the potential benefits of innovation with the possible risks of
new approaches. This problem is highlighted by KPMG (2019), in which informs that regulators are worried
about the risks of using fintech services. Risks include those that arise due to technology, cybersecurity,
data privacy, protection of consumers, risk management, and problems concerning money laundering (Aziz
& Dowling, 2019; Lou and Li 2017; Kaplan & Mikes, 2016). In fact, some researchers complain that there
is less concern in evaluating the risks arising out of using fintech supported by Al when compared to
contemplating its potential gains which usually happens with some new technologies (Sumroy et al. 2019).

Despite the pros and cons of using or adopting fintech services, the interest in employing fintech in the
financial institution is growing. For instance, Steenis (2019) says in 2018 financial institutions lent 38%
unsecured personal loans in the US which when compared to the ones lent in 2013 is up by 33%. In another
instance, it is seen that in the UK fintech generates almost £7bn in revenues yearly (Steenis, 2019). These
examples show that Fintech as technological innovation has come to stay. At this point while it may appear
that fintech as a new technology is now being already accepted by users for automatic adoption, in reality
it may be a questionable statement. If one considers, the examples of challenges mentioned above, it will
be inappropriate to conclude that fintech adoption by consumers of banks or any other financial institution,
either knowingly or unknowingly, is an automatic approval of its usefulness, ease of use and hence adoption
by consumers. These contradictory arguments led the researcher to investigate the adoption behaviour of
consumers of fintech and fintech as a concept. Thus, the next section deals with the theories concerning
fintech as theories are expected to provide a comprehensive explanation about concepts and enabled the

researcher to gain in-depth knowledge about the concept of fintech.

2.2.1 Fintech services in the context of Bahrain

The economy of Bahrain is fairly strong and its Gross Domestic Product (GDP) has been growing over the
years except during the period when the pandemic COVID-19 attacked all nations. Currently, the GDP of
Bahrain is USD13.47 billion (CBB, 2019). Such growth has led the Government of Bahrain to encourage
the adoption of the latest technologies including fintech services so that the economic growth could be
accelerated further (CBB, 2019). According to one report by the Bahrain Association of Banks (BAB)
(2019; p. 254), the economic status of Bahrain in terms of financial activities is growing. The report says:
“The banking system in Bahrain consists of traditional banks and Islamic banks, and constitutes the largest
component of the financial system, where it constitutes more than 85% of the total financial assets of the

sector. The value of banking assets at the end of June 2019 reached more than $ 211 billion, more than five
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times the annual GDP of Bahrain.” An economy of this order with a large banking operation needs the
support of the latest technologies. Realizing the importance of the need for implementing such technologies,
the Government of Bahrain initiated action to implement fintech in 2017 (CBB, 2019) and floated the
concept of the sandbox. This fintech concept is diffusing slowly in Bahrain (Abdulkarim, 2020; Razzaque
et al. 2020). When this research has undertaken the concept of fintech services was still new and there was
a need to understand how the diffusion and acceptance of fintech services could be accelerated
(Abdulkarim, 2020). Thus, through a process of critical review of the published papers in the relevant
literature and those published specifically in the context of Bahrain, the researcher concluded that
application of the DOI theory and TAM could enable the researchers and the practitioners to gain
knowledge on addressing the weak diffusion and slow acceptance rate of fintech services in Bahrain.

While research on fintech services adoption in the Bahraini context is very sparse, this neglect of Bahrain
by researchers has perhaps resulted in a lack of pace in the diffusion and adoption of fintech services. Some
of the rare publications on fintech diffusion and fintech services adoption in the Bahraini context include
the research conducted by Bureshaid et al. (2020), Abdulkarim (2020), and Razzaque et al. (2020). To date,
only two publications are found that have addressed the concept of fintech using TAM in the context of
Bahraini banks. However, no research has been conducted to understand the diffusion of fintech services
using DOI. The current publications conducted on Bahrain do not, unfortunately, address the problem of
diffusion of fintech services and the behavioral intention of consumers of banks to adopt fintech services
using DOI and TAM by integrating the two models and predicting the behavioral intention of consumers
to adopt fintech services before the actual adoption. In addition, those published papers in the context of
Bahrain addressed the problem post-adoption of fintech and not early or pre-adoption of fintech services.
This research fills this gap by addressing the early period of diffusion of fintech applying DOI which is
expected to throw light on how the banking industry can use the latest technology to contribute to their
growth as well the growth rate of the economy of Bahrain using the concepts of the behavioral intention of
consumers of banks in Bahrain and DOI. Furthermore, banks in Bahrain have not paid much attention to
the adoption intention of fintech of consumers of banks which is a major gap. Understanding the adoption
of fintech servcies by the organizations in the finance sector alone excluding the customers was not expected
to ensure complete and successful diffusion of fintech services as well as enhance the use of fintech services
introduced in banks. Customers are the main stakeholders of banks and the economy of Bahrain. Thus, a
study of the behavioral adoption of consumers in adopting fintech services and the diffusion of fintech
servcies was expected to bring out knowledge on predicting the consumer adoption rate of fintech services
of consumers of banks in Bahrain. Banks being an important part of the economy of Bahrain, any research

conducted on banks regarding the diffusion of fintech and its adoption by its consumers, in a way is
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expected to contribute to the knowledge on how to predict consumer behavior concerning the adoption of

fintech services when it is still diffusing and hence be linked to the economy of Bahrain.

Moreover, the application of DOI theory to understand the rate of adoption of fintech services by the
consumers of banks in Bahrain requires knowledge regarding the social system that is affected by
innovativeness and the diffusion of that innovation including fintech (Rogers, 1983). According to Rogers
(1983) in the life cycle of the diffusion of innovation, there are different members of the community in a
social system, who use that innovation at different stages of the diffusion. Such members of the social
system are categorized by Rogers (1983, p. 22) based on innovativeness as innovators, early adopters, early
majority, late majority, and laggards. While the behavior of each one of the categories of the members of
the social system varies with regard to the adoption of an innovation, this research focuses on the early
adopters. According to Rogers (1983; p. 248), early adopters are more integrated into the local social system
than innovators and are considered localities. This category of adopters according to Rogers (1983) is
important as those adopters are the first ones to come into contact with innovation and have the greatest
degree of opinion leadership in the most social system. The other adopter categories usually look up to early
adopters. Thus any study of the early adopter through the diffusion process of fintech services is expected
to provide fairly good knowledge about the early stage of diffusion of fintech servcies. Thus in this research,

the focus is the early adopters and not the other categories.

2.2.2 Theories concerning fintech

According to the literature, there are a few competing theories that lend support to the concept of fintech
and fintech services and its application in banks to a certain extent. For Instance, theory of P2P lending,
(Piskina & Kusa, 2019; Santoso et al., 2019; Bertsch & Rosenvinge, 2019; Teigland et al., 2018), theories
of financial intermediation (Thakor, 2019), theory of dynamic capability (Mihardjo et al., 2019;
Schoemaker et al., 2018; Salunke et al., 2011), diffusion of innovation theory (DOI) (Lin et al. 2019; Lou
and Li, 2017; Mutahar et al. 2017; Siddik et al. 2014), theory of perceived risk (Raza et al., 2017
Hanafizadeh, 2014), technology acceptance model (TAM) (Shin & Choi, 2019) and graph theory (Das,
2019; Burdick et al. 2011). Some of those theories are explained below although it appears that there is no

specific theory that can fully explain the concept of fintech service in the literature.

Theory of Peer to peer (P2P) lending: Recently researchers have been showing interest in studying P2P
lending (Piskina & Kusa, 2019; Bertsch & Rosenvinge, 2019; Teigland et al., 2018). P2P lending involves
the mechanism used for the lending of money by people who have surplus funds to those who need funds

using online methods without a need for intermediation (Bertsch & Rosenvinge, 2019; Teigland et al., 2018;
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Pankaj et al., 2012; Campbell, 2011). Examples of P2P lending platforms include Lending Club, Funding
Circle, Prosper, and other P2P services such as mobile pee to pee payment and Blockchain Platform (Piskin
& Kus, 2019). According to Santoso et al. (2019), P2P lending theory explains the impact of borrower
characteristics on the probability of obtaining a loan or whether the interest rate should be paid by the
borrower. For instance, Pope and Sydnor (2011) argue that significant discrimination takes place in funding
against borrowers' color skin. Similarly, Freedman and Jin (2017) point out that P2P lending is oriented
favorably with borrowers with social networks and have chances to have their loan granted and obtain a
lower interest rate. These aspects show that there is a necessity to describe the phenomenon of P2P lending
theory in a broader sense taking into account the variations that occur in reality. Moreover, despite the fact
P2P lending is considered to be a strong concept that could be applied to explain fintech, an important
aspect that could impede such an application of this theory in the context of banks is the nature of banks
i.e. while banks have several functions related to lending (e.g. liquidity and payment services, asset
transformation, credit, liquidity and interest rate risk management, and credit risk analysis and monitoring
of borrowers), P2P lending involves only two of those four functions namely asset transformation and credit
risk analysis but without an intermediary (Bertsch & Rosenvinge, 2019). P2P lending theory does not
explain the intermediation phenomenon that happens in banking. This it is necessary to carefully apply P2P
lending theory when dealing with the phenomenon of fintech as the P2P theory does not fully explain the

other application of fintech service.

Financial intermediation theory: According to John & Nwekemezie (2019) financial intermediation
theory posits that the development of financial markets or sector is dependent on the development of
intermediaries (e.g. banks). Moreover, the development of an economy is dependent on the development
of the financial markets or sectors. Allen and Santomero (1998) explain further that the financial
intermediary theory is designed for financial organizations that accept deposits or issue insurance policies
and channel funds to industries. The modern version of the financial intermediation theory states that
imperfections in the market stop savers and investors from trading directly with one another in an optimal
manner of market imperfection due to information asymmetry that exists between savers and investors.
(Scholtens & van Wensveen, 2003). An intermediary, like banks, exists to fills the gap between the saver
and investor. Furthermore, literature shows that financial intermediation theories argued that with the
reduction in the information asymmetries and transaction costs, there should be a challenge to the existence
of intermediaries. However, the same is not seen in real life. In fact, banks as intermediaries can create
value for the economy (Scholtens & Wensveen, 2003). Thus, the application of intermediation theory to
the intermediation activities of financial institutions in the modern world is unlikely to yield the expected

results. This is a major limitation of financial intermediation theory. Applying this theory to explain the
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adoption of fintech by consumers (savers) could lead to the conclusion that banks are not needed anymore
by consumers because fintech reduces the information asymmetries and transaction costs greatly (Hubner
et al., 2019). However, this is not expected to happen or seem to happen currently (Zveryakov et al., 2019;
Lietal., 2017).

From the discussion above it can be seen that the concept of fintech is not explained fully by one theory.
However, it can be explained with the support of other theories depend on its use and applications.
Moreover, as we highlighted earlier, along with the development of the concept of fintech in the literature,
most scholars have focused on studying the application of information technology to the financial services
(Gomber et al., 2018; Gimpel et al., 2018; Buchak et al., 2018; Alt et al., 2018; Arner et al., 2015). The
literature indicates that only a few studies investigated the influence of a mechanism, e.g. technology
acceptance mechanisms (Hu et al., 2019; Gimpel et al., 2018), behind the adoption of fintech services. Thus,
this paper investigated two theories that could explain the technology acceptance mechanism of fintech

services by the consumers from amongst many theories available in the literature.

A review of the relevant theoretical literature concerning technology acceptance mechanism revealed that
two theories are widely used by researchers namely the Technology Acceptance Model (TAM) and
Diffusion of Innovation (DOI) Theory. These are dominant theories found in the literature as those theories
have been applied by researchers over the last two decades concerning adoption of any new innovation or
technology (Al-Rahmi et al. 2019; Wang et al. 2019; Ozen et al. 2018; Taherdoost, 2018; Wu, 2009).
However, there is a need to know whether those theories alone can also explain the behavioural intention
of users of technology or not. For instance, the security and safety aspects concerning the adoption of new
technologies are not covered by TAM and DOI (Thong and Yap, 1995; Zaltman et al., 1973). There is a
need to understand the implications of factors that could deter consumers to adopt new technologies or
innovations in regard to the safety and security of their information and privacy (Meyliana et al. 2019;
Stewart & Jujens, 2018; Hanafizadeh et al. 2014) For instance, literature has clearly shown that influence
of perceived risk and trust are important concepts that impinge upon the behavioural intention of consumers
to adopt any innovation or new technology (Meyliana et al. 2019; Hu et al. 2019; Hanafizadeh et al. 2014).
Researchers have consistently argued that these two factors need to be investigated with regard to
consumers’ behavioral intention to adopt fintech services (Hu et al. 2019; Stewart & Jujens, 2018;
Hanafizadeh et al. 2014) Taking into consideration the above, the following section has provided an
overview of the adoption of fintech services, and its relationship with other factors from the existing

literature, which will form the basis of this research.
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2.2.2 Consumer Adoption of fintech services

The adoption of an IT innovation is a phenomenon that has consistently raised concerns for both researchers
and practitioners. Related literature defined IT innovation adoption as the process that results in the
introduction and the use of a product, process, or practice that is new (Damanpour & Wischnevsky, 2006).
Rogers (1983) stated that adoption is the decision to make full use of the innovation. Moreover, Rogers
(1995) indicates that the adoption process culminates into a decision associated with the acceptance of the
innovation and physical acquisition of technology. The diffusion of an innovation is the process in which
the innovation is communicated through certain channels over time among members of a social system
(Rogers, 1983). According to Rogers (1995, 1983), the process of adoption and diffusion of innovation
would be only achieved by the decision to accept innovation and not if the innovation has been put to the
use by the adopter. Yet, several scholars argue that this is merely a partial characterization of innovation
adoption and diffusion (Thong and Yap, 1995; Zaltman et al., 1973).

Scholars also argue that the adoption process of innovation can only provide a meaningful representation
if it assesses the decision to accept the innovation, as well as how technology is put into use by the potential
adopter/consumers (Thong & Yap, 1995). Moreover, Straub (2009) stated that adoption models examine
the decision of an individual to either accept or reject a particular innovation, while the models of diffusion
examine how a group of the population adopts or rejects a particular innovation. Although studies of the
process of diffusion are needed for a better understanding of the adoption of innovation phenomenon,
literature shows that most studies on the adoption of IT innovation have only focused on the process of
adoption (Premkumar et al., 1994). The same is also applies to the current studies related to the adoption of
fintech services by the consumers that only focused on the process of adoption (Meyliana et al. 2019; Hu
etal. 2019; Lee, 2018; Stewart & Jujens, 2018; Ryu, 2018; Chuang et al. 2016; Kim et al. 2015). The below

Table shows previous research conducted in the context of adopting fintech services.

Table 2. 3 Provides an exemplars of research on adoption of fintech services

Authors Type of the Focus Factors Key Findings
study
Hanafizadeh | Structural Mobile Variables associated with | It was found that these constructs
et al. 2014 Equation Banking the Technology | successfully explain the adoption of
Modelling Acceptance Model | mobile banking among Iranian clients
(TAM). .adoption of lifestyle and trust were
need for interaction, | found to be the most significant

perceived risk, perceived
cost, compatibility with
lifestyle, perceived
credibility, and trust

antecedents explaining the adoption of
mobile banking
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Kimet al. Elaboration Mobile Variables associated with | in invigorating payment-type Fintech
2015 Likelihood Payment the Technology | services, convenience and usefulness
Model Services Acceptance Model | are the most critical influential
(TAM). variables in terms of use, while from an
CFIP  (Concern  for | institutional ~ aspect,  government
Information Privacy) and | deregulation and stronger security are
Self-efficacy called for.
Chuang et Structural Fintech Variables associated with | Brand and service trust has a
al. 2016 Equation Service the Technology | significantly positive effect on attitudes
Modeling Acceptance Model | toward using Fintech  Service.
(TAM). Perceived usefulness has a
integrating brand and | significantly positive effect on attitudes
service trust toward using. Perceived ease of use has
a significantly positive effect on
attitudes toward using. Attitudes
toward using have a significantly
positive effect on behavioral intention
to use.
Raza et al. Structural Mobile Variables associated with | Outcomes suggest that resistance is
2017 Equation Banking the Technology | significantly and negatively associated
Modelling Acceptance Model | with perceived ease of use while it is
(TAM). significantly and positively associated
Awareness, with  perceived usefulness. Also,
compatibility, perceived | perceived risk and compatibility have
risk and positive significant relationships with
Resistance both perceived ease of use and
perceived  usefulness. However,
awareness is positively  and
significantly connected with perceived
ease of use and an insignificant
relationship with perceived usefulness.
Ryu, 2018 Structural Fintech Based on the framework | Results show that legal risk has the
Equation Service theoretically embedded | biggest negative  effect,  while
Modelling in the theory of reasoned | convenience has the strongest positive
action, the paper | effect on Fintech adoption intention.
suggested  benefit-risk
framework which
integrates positive factors
(Economic Benefit,
Convenience,
Transaction Process) and
negative
Factors (Financial Risk,
Legal Risk, Security
Risk, Operational Risk)
associated  with its
adoption
Stewart Structural Fintech Variables associated with | The number of mobile users in
and Jujens, | Equation Service the Technology | Germany is rapidly increasing, yet the
2018 Modelling (Mobile Acceptance Model | adoption of Fintech is extremely slow.
application) | (TAM). Itis intriguing to reckon that 99 percent
customer  trust, data | of respondents had mobile devices, but
security,  value-added, | only 10 percent recognized Fintech.

user interface design and
FinTech promotion

Further, only 10 of the 209 respondents
had ever used Fintech services,
representing under 1 percent of the
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surveyed respondents. The researcher
concluded that Fintech incubators and
banks offering Fintech services need to
persuade their customers regarding the
usefulness and value-added advantages
of Fintech.

Lee, 2018 Structural Fintech Variables associated with | Results indicated that the behavioral
Equation Service the Technology intention to use Bitcoin is affected
Modelling (Bitcoin) Acceptance Model mainly by perceived usefulness and
(TAM). perceived security. However,
Perceived Security perceived ease of use is not significant
and only indirectly gives influences the
intention.

Hu et al. Structural Fintech Variables associated with | Results reveal that users' trust in
2019 Equation Service the Technology Fintech services has a very significant
Modelling Acceptance Model influence on users' attitudes for
(TAM). adoption. also, perceived ease of use
User innovativeness, and perceived risk does not affect users'
government support, attitudes toward the adoption of

brand image, and trust Fintech services.
Meyliana et | Structural Fintech Variables associated with | The results indicate that the factor of
al. 2019 Equation Model | Service the Technology users' trust influences perceived

Acceptance Model
(TAM).
Perceived risk and Trust

usefulness in the adoption to use
Fintech services. However, the risk
factor does not affect the use of Fintech
services, which further does not
influence the users' attitude.

Table 2.3 above shows that the adoption of fintech services have attracted the attention of related literature,

due to its important role in understanding the consumer’s behavior towards the adoption of fintech services.

This also indicates that the adoption of fintech services is still an area of concern for researchers. Overtime

related literature continue to investigate the factors that contribute to the adoption of fintech services. Yet,

it is clear that there is no unique set of factors that affect the adoption of fintech services.

2.2.3 Factors affecting the adoption of fintech services

Table 2.4 shows some of the factors that have been identified in the literature along with the supporting

theories.

Table 2. 4 Factors affecting adoption of fintech services

No. | Factors

Reference

1 Intention to Adopt Fintech | Senyoa and Osabuteyb (2020); Meyliana et al. (2019); Hu et al. (2019); Lee
Services (2018); Stewart and Jujens (2018); Raza et al. (2017); Mutahar et al. (2017);
Chuang et al. (2016); Kim et al. (2015); Hanafizadeh et al. (2014); Koenig-

Lewis et al. (2010)
2 Perceived Usefulness Yoon and Lim (2020); Meyliana et al. (2019); Hu et al. (2019); Lee (2018);

Stewart and Jujens (2018); Raza et al. (2017); Mutahar et al. (2017); Chuang
et al. (2016); Kim et al. (2015); Hanafizadeh et al. (2014); Koenig-Lewis et
al. (2010)

25



https://www.emerald.com/insight/search?q=Harrison%20Stewart
https://www.emerald.com/insight/search?q=Harrison%20Stewart

Chapter 2: Literature Review

3 Perceived Ease of Use Meyliana et al. (2019); Hu et al. (2019); Lee (2018); Stewart and Jujens
(2018); Raza et al. (2017); Mutahar et al. (2017); Chuang et al. (2016); Kim
et al. (2015); Hanafizadeh et al. (2014); Koenig-Lewis et al. (2010)

4 Relative Advantage Yoon and Lim (2020); Lou and Li (2017); Chitungo and Munongo (2013)

5 Complexity Yoon and Lim (2020); Lou and Li (2017); Siddik et al. (2014)

6 Compatibility Yoon and Lim (2020); Lou and Li (2017); Mutahar et al. (2017); Raza et al.
(2017); Hanafizadeh et al. (2014); Koenig-Lewis et al. (2010)

7 Trialability Yoon and Lim (2020); Mutahar et al. (2017); Chen (2013); Moghaddam and
Salehi (2010)

8 Observability Moghaddam and Salehi (2010)

9 Trust Senyoa and Osabuteyb (2020); Meyliana et al. (2019); Hu et al. (2019);
Mufioz-Leiva, et al. (2017); Stewart and Jujens (2018); Hanafizadeh et al.
(2014)

10 | Perceived Risk Senyoa and Osabuteyb (2020); Meyliana et al. (2019); Raza et al. (2017);

Mufioz-Leiva, et al. (2017); Hanafizadeh et al. (2014)

The above factors identified by the literature required more understanding of how they influence consumer's
initiation to adopt fintech services. For instance, many research-supported TAM models have been
developed to explain the adoption/ acceptance of Information Systems/Information Technology (IS/IT) in
general as well as in the context of fintech services (Table 2.3 & Table 2.4) (Hu et al. 2019; Meyliana et al.
2019; Stewart and Jujens, 2018; Lee, 2018; Raza et al. 2017; Chuang et al. 2016; Kim et al. 2015). Despite
the fact that many TAM variations have been found in the literature that have combined TAM with different
theories, yet researchers have highlighted that more variations could be discovered by integrating TAM
model with other theories to cope with the rapid changes in technology and to improve the explanatory
power (Lee et al. 2011; Moghaddam and Salehi, 2010; Carter & Be’langer, 2005; Chen et al. 2002). One

area that concerns rapid changes in technology is the innovation.

Itis argued in the literature that the constructs employed in TAM model are a subset of perceived innovation
characteristics (Taherdoost, 2018). This indicates that innovation theories could be combined with TAM.
For instance, there is evidence in the literature of researchers combining TAM with the widely used DOI
theory (Al-rahmi et al. 2019; Hubert et al. 2018). One of the points that strongly suggests a possible
integration of TAM and DOI theories is that TAM and DOI constructs are similar and complementary to
each another in term of explaining the adoption of Information Systems/Information Technology (I1S/IT)
(Taherdoost, 2018). Hence the integration of TAM and DOI theories could provide an even stronger model

than either standing alone. Thus, this study employs two major theoretical paradigms, TAM and DOI as the
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central theoretical base for investigating the concept of behvioural intention to adopt fintech. Moreover, the
five constructs of DOI characteristics, namely relative advantage, complexity, compatibility, trialability and
observability, and the three constructs of TAM characteristics, namely perceived usefulness, perceived ease

of use, and intention to adopt fintech services were taken with appropriate modifications.

Furthermore, literature shows that the third important aspect that raised a concern regarding explaining the
consumer intention to adopt technology was the concept of risk that is usually associated with any new
technological innovation (Table 2.4) (Meyliana et al. 2019; Boz & Ozen 2019; OECD 2019; Lee, 2018;
Ryu, 2018; Mufioz-Leiva et al. 2017; Kim et al. 2015). Amongst the different theories that have been used
in the literature that explains how risk factor is associated with new technological innovation, which
protection motivation theory (PMT) was found to be useful in the context of fintech and supported in the
literature (Jansen and Schaik, 2017; Boss et al. 2015; Vance et al. 2012). Finally, literature shows that any
risk associated with new technological innovation is commonly linked to the trust of the user of the
technology in the literature (Meyliana et al. 2019; Stewart and Jujens, 2018; Yang et al. 2015; Alessandro
et al. 2012). Thus, based on the extant literature, the theory of reasoned action was found to be useful in
explaining the phenomenon of trust that needs to be considered while adopting new technology (Lishomwa
and Phiri, 2020; Yousafzai, 2010).

While there could be more theories and factors that may affect the user's intention to adopt fintech services
(Table 2.3). This research has focused on ten factors, namely intention to adopt fintech services, perceived
usefulness, perceived ease of use, relative advantage, complexity, compatibility, trialability, observability,
trust and perceived risk and four theories, namely Technology Acceptance Model (TAM), Diffusion of
Innovations (DOI), Theory of Reasoned Action (TRA) and Protection Motivation Theory (PMT), that are
considered important at the diffusion stage of new technological innovation in the extant literature. With
appropriate modification, the proposed model could successfully be generalized to acceptance within the
fintech services concept. Bringing more factors and related theories into the discussion in one research can
extend the scope of the current research to areas beyond fintech adoption, and thus lead to difficulties in

completing the research within a specific period.

2.3 Technology Acceptance Model (TAM)

Technology Acceptance Model (TAM) was developed by Davis (1989) (Figure 2.1). TAM model has been
derived from the TRA model proposed by Ajzen and Fishbein (1967), to overcome the uncertainty of
theoretical and psychometric status in the TRA model (Taherdoost, 2018; Muk and Chung 2015). Davis'
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model has captured the attention of the related literature during the past decades, as it received substantial
empirical support (Taherdoost, 2018; Wu, 2009; Mathieson et al. 2001). The model is widely used by
researches in the field of technology acceptance due to its usefulness to anticipate the user intention or
motivation to adopt the technology, using two constructs namely perceived ease of use (PEU) and perceived
usefulness (PU) (Venkatesh et al., 2003; Venkatesh and Davis, 2000). According to Davis (1989), perceived
ease of use and perceived usefulness determine the user intention behavior towards the use of particular
technology. Also, according to Davis (1989), the main purpose of TAM was to explain the impact of
external variables on internal beliefs, attitudes, and intentions. External variables could be user training,
implementation process nature, and system characteristics are considered while applying TAM model
(Taherdoost, 2018; Lin, et al., 2011).

Figure 2. 1 Technology Acceptance Model

Perceived

/ usefulness \ \
External / Attitude | Behavioral Actual

. . B .
variables toward using intention to use system use
Perceived /

ease of use

Source: Davis et al. (1989, p. 985)

Davis (1989) argues that perceived usefulness and perceived ease of use are the most important factors in
explaining technology use and any additional variables can only contribute little to the explanation of the
variance on the internal beliefs of users toward technology acceptance. This statement is contradicted by
recent changes taking place in the technological domain evidenced by numerous empirical studies
(Malaquiasa & Hwang, 2019; Munoz-Leiva et al. 2017; Hanafizadeh et al. 2014). However, new
technologies are diffusing and getting integrated in the everyday lives of people so fast. This implies that
the concepts of perceived ease of use and usefulness alone might be things of the past (Ajibade, 2018). In
fact, there are situations wherein people adopting technology without hesitation. In such situations, there is
a possibility people comply with the requirement and adopt the technology than depend on their perceptions
(Ward, 2013).

Yet, for a phenomenon like fintech that are diffusing rapidly into many markets but require some time to
be considered to have completely diffused, understanding the acceptance or adoption or usage behaviour
of consumers connected to those technologies may still need to be linked to perceived ease of use (PEU),
perceived usefulness (PU) and other external variables. TAM factors (e.g. perceived usefulness, perceived

ease of use, and the intention to adopt) seem to be repeated by almost all researchers in determining
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consumers' intention to adopt fintech services (Table 2.3 & 2.4). However, some studies confirm that
external variables could provide a better understanding of what influences perceived usefulness and
perceived ease of use, and their presence is essential to guides the actions required to influence greater use
of technology (Olushola & Abiola 2017). There are two important elements that may need to be considered
alongside perceived ease of use (PEU), perceived usefulness (PU) as those two have bearing on the
consumers behavioural intention to adopt fintech. These two factors are risk and trust, which concern with
security and safety of consumers using fintech that may have major implications for any consumer when
adopting fintech. Moreover, according to Venkatesh and Davis, (2000) TAM does not include the
demographic, economic and exogenous variables which have constrained the use of TAM model in
determining the attitude and intention of consumer towards technology adoption. Hence, research carried
out in innovational technology adoption usually modifies the TAM model by integrating other variables
such as perceived risk (Senyoa & Osabuteyb, 2020; Meyliana et al. 2019; Raza et al. 2017; Mufioz-Leiva,
et al. 2017) and trust (Senyoa & Osabuteyb, 2020; Meyliana et al. 2019; Hu et al. 2019; Mufioz-Leiva, et
al. 2017).

Although external variables play an important role in the operationalization of TAM, it is not clear from
TAM whether those external variables need to be the drivers of perceived usefulness and perceived ease of
use or those variables can directly influence adoption intentions. In such a situation, taking into account
the various outcomes of research publications on TAM, it can be seen that as external factors not only
independent factors have been used to influence intention to adopt or attitude to adopt technology, but even
theories have been combined to enhance the explanatory power of TAM. For instance, Hu et al. (2019)
investigated the adoption intention of fintech services for bank users by directly linking external factors
including brand image, perceived risk, trust, government support and user innovativeness as influencing
attitude of users of banks while perceived usefulness and perceived ease of use were operationalized to
influence attitude of users directly but separately. However, in their investigation on mobile banking
acceptance in Yemen Mutahar et al. (2017) used external variables (DOI factors compatibility, observability
and trialability) to influence perceived usefulness and perceived ease of use which is the original form of
TAM. While the operationalization of external variables differed in the two research efforts highlighted
above, an important feature that emerged was that in the research publication of Mutahar et al. (2017) the
theories of DOI and TAM are integrated in a way that DOI factors drive TAM factors while in the case of
Hu et al. (2019) TAM was used alongside Theory of Planned Behaviour (TPB).

It can be seen from the above section that although both TAM and DOI are extremely similar in some

constructs and supplement on another, researchers have not taken advantage of the similarity and provided
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a common way of representing a unified model. TAM constructs are a subset of the perceived innovation
characteristics and integrated the constructs in both theories, could provide an even better explanatory
model than either standing alone (Moghaddam and Salehi, 2010; Salehi and Rezaei-Moghaddam, 2009;
Porter and Donthu, 2006; Wu and Wang, 2005). A unified model could have better explanatory power on
the influence of the factors that affect the behavioural intention to adopt technology on the part of the
consumers, including fintech. This leaves a gap in the literature which is the lack of understanding of the
explanatory power of an integrated model that combines TAM and DOI theories. Thus, next section
discusses the essential constructs TAM before reviewing the DOI theory and its components.

The examination of constructs constituting TAM and DOI at the basic level can reveal the possibility of
integrating the two theories to explain the behavioural intention of consumers of banks to adopt fintech.
The constructs of TAM that need to be reviewed were intention to adopt technology (fintech services),
perceived ease of use and perceived usefulness. The external variable construct in TAM will be discussed
separately as the construct needs to be reviewed for its variation in conceptualization in the literature and
not as the way it is depicted in the original TAM. One variation has been identified above which is the

integration of TAM and DOI constructs.

2.3.1 Intention to Adopt Fintech Services

Fintech services as the name indicates is a technology based service offered by financial institutions. It is
new and still diffusing (Hu et al. 2019; Gomber et al., 2018; Yoon et al., 2016). It has advantages for
consumers and can also pose challenges to users as well as the service providers (Senyoa & Osabuteyb,
2020; Hu et al. 2019; Gomber et al., 2018). An important aspect concerning the challenge is the security
and privacy aspects concerning fintech which are considered major factors affecting any new technology
and its adoption by consumers (Senyoa & Osabuteyb,2020; Meyliana et al. 2019). Behavioural intention to
adopt technology is a well explained construct in TAM and literature is replete with research publications
explaining the importance of this construct (Senyo & Osabutey, 2020; Alwi et al., 2019; Lee, 2018). In the
context of fintech, intention to adopt fintech services is defined as the degree to which a consumer of the
bank has consciously decided either adopt or not adopt fintech (Senyo & Osabutey, 2020; Alwi et al., 2019;
Venkatesh et al., 2003). Additionally, it can be explained as the likelihood of an individual willing to use a
certain type of technology (Hanafizadeh et al. 2014), thus indicating the intention to continue using a certain
type of technology (Raza et al. 2017; Chang et al. 2016), for instance fintech. Davis (1989) argued that the
intention to adopt behavior determines actual usage. Hence, the intention to adopt fintech services
determines its usage (Yoon & Lim, 2020; Kim et al. 2015; Hanafizadeh et al. 2014). While some studies
(e.g. Hsun-Kan & Wen-Hsiang, 2021; Senyo & Osabutey, 2020; Venkatesh & Davis, 2000) found that the
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intention to adopt technology is merely a mediating factor. This study focuses on consumers' intention to
adopt fintech services as the main dependent factor based on the TAM. Thus, the intention to adopt fintech
services as a new technology, will be the core construct that will be investigated in this research with regard

to the consumers of banks.

While TAM has depicted the intention to accept the technology as the original construct in the model
developed by Davis (1989), over the years many other conceptualizations have emerged that have subsumed
behavioural intention to intention to adopt technology (Alwi et al., 2019; Lee, 2018), actual usage of
technology (Malaquias & Hwang, 2019; Mufoz-Leiva, et al., 2017; Hanafizadeh et al. 2014) and
continuous intention to use technology (Ryu & Ko, 2020). There is no consensus on what conceptualization
needs to be used in a specific context, although it appears researchers are using the concepts
interchangeably. For instance, Rogers (1995) used the term continued adoption or later adoption the
innovation-decision process model. Venkatesh and Davis (2000) used the terms intention to use and usage
behaviour in their extended TAM. Venkatesh et al. (2014) used the terms behavioural intention and actual
system use in the UTAUT model. In the TRA model Ajzen and Fishbein (1975) used the terms behavioural
intention and attitude to indicate acceptance. Finally, in TPB Ajzen (1991) used the terms behavioural

intention and attitude.

As far as the numerous empirical studies that have used TAM are concerned, it is seen that researchers have
resorted to many different configurations of the model with most of them using the constructs perceived
ease of use (PEU), perceived usefulness (PU) and intention to adopt in common in their models without
employing the constructs the attitude to use or actual system use found in the original model (Alwi et al.,
2019; Hubert et al., 2019; Al-Jabri & Sohail;2012) .Therefore, conceptualization of behaviour of consumers
of banks to intend to adopt fintech could be argued to be explained in various ways. One such depiction is
the behavioural intention to adopt fintech services, which is used in this research. This is supported by
Senyo & Osabutey, 2020, Alwi et al. (2019) and Hu et al. (2019).

At this point it must be highlighted that the factors influencing the behavioural intention to adopt are found
to be many. For instance, the model suggested by Mutahar et al. (2017) suggested that intention to use
technology is determined by DOI constructs medicated by perceived ease of use (PEU) and perceived
usefulness (PU) while the relationship between perceived ease of use (PEU), perceived usefulness (PU) and
intention to adopt technology is moderated by income. Similarly, the model developed by Hanafizadeh et
al. (2014) has eight constructs that directly determine intention to use technology which included perceived

ease of use (PEU) and perceived usefulness (PU). These examples show that it is possible that the behaviour
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of the consumers could be explained by using behavrioural intention to use fintech services as the
determined variable with the antecedents varying as per the context in which the research is conducted.
Lack of knowledge on how to anticipate behavioural intention of consumers to adopt fintech is a major gap
in the literature. Any new knowledge that can address this issue could contribute to the body of knowledge
concerning fintech adoption behaviour of consumers of banks. Thus for this research the examination of
the behavioural intention of consumers of banks to adopt fintech becomes the final dependent variable and
forms the nodal point of this research.

With regard to operationalization of the context of behavioural intention of consumers to adopt fintech
services is concerned, literature shows that it has been operationalized varyingly. For instance, Hu et al.
(2019) have used the intention to adopt fintech services as the determined construct with a number of
antecedents as determinants including perceived ease of use (PEU) and perceived usefulness (PU). While
Mutahar et al. (2017) have represented behavioural intention to use mobile as intention use and is the
dependent variable with perceived ease of use (PEU) and perceived usefulness (PU) as the antecedents. It
is seen that most researchers have used behavioural intention to use technology as the determined variable
with different types of antecedents although some have used it as the antecedent to actual usage. For
instance, Ozen et al. (2018) have used behavioural intention to accept e-government as the antecedent to
use e-government. Similarly, Govender and Sihlali (2014) conceptualized intention to use as the antecedent
of actual use in their study on mobile banking adoption among university students. These examples clearly
demonstrate that behavioural intention to adopt fintech can be operationalised either as the final determined

variable driven by different contextualized antecedents or as the antecedent of actual use of fintech services.

As far as evaluating this construct is concerned, it can be seen that many researchers have used different
scales to measure objectively the behavioural intention to adopt technology. Widely used methods to
evaluate this construct is the Likert format (Mutahar, 2017; Hanafizadeh et al. 2014; Venkatesh & Davis,
2000; Sun et al., 2014) with multi-choice options provided in the instrument to choose from. There are other
studies that have evaluated the construct behavioural intention to adopt or use technology applying the
qualitative methods including semi-structured interviews. For instance, Biljon and Renaud (2008)
conducted a qualitative study on applicability of technology acceptance models to senior mobile phone
users and suggested a more complex model than TAM called the Senior Technology Adoption and
Acceptance Model (STAM). Similarly, Singh et al. (2020) investigated the drivers of fintech adoption using
a multi-method evaluation while applying TAM and objectively measure behavior intention to use fintech
services. These arguments clearly show that evaluation of the concept of behavioural intention to adopt

fintech services are based on the specific research question being answered and largely depends on the
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context in which the research is conducted. After understanding the various conceptualisations and ways to
evaluate the concept of behavioural intention to adopt fintech services, the following sections review the
literature regarding the concepts perceived usefulness and perceived ease of use and their relationship to

the core issue of behavioural intention of consumers to adopt fintech services.

2.3.2 Perceived Usefulness and its Relationship with Consumer Intention to Adopt Fintech
Service

Amongst the three important factors of TAM is the perceived usefulness (PU) of a technology. perceived
usefulness of technology measures a consumer's subjective assessment of the utility offered by certain
technology (Gefen et al., 2003). Rogers (1983) also refers to usefulness as the level to which a technological
innovation payload benefits the person adopting the technology in regard to such things as satisfaction,
economic benefits, and increased facilities. Usefulness is the feeling that somebody thinks using specific
technology could help him to better the accomplishments of his works (Davis et al, 1989). Raza et al. (2017)
argued that perceived usefulness pinpoints the variables which affect the actual use and the intention to
continue using a certain technology. Also, according to TAM, perceived usefulness is a key factor of
technology followed by perceived ease of use (Igbaria & livari, 1995). Both perceived ease of use (PEU)
and perceived usefulness (PU) influence the intention to utilize a certain type of technology including
fintech services (Arias-Oliva, 2019; Belanche et al., 2019; Hu et al., 2019; Joo, 2016; Kim et al., 2015;
Raza et al. 2017; Hanafizadeh et al. 2014). Hence, perceived usefulness is considered to be associated with
the consumers or a person who intends to adopt and use a technology. Examples of perceived usefulness

of fintech services are provided in Table 2.5

Table 2. 5 Examples of perceived usefulness of fintech services

Usefulness Theme

Operational definition

Author/s

Convenience of the

Using the services more quickly and

Wu et al. (2015)

Channel efficiently
Accuracy of the Service description and price matching Choshin and Ghaffari
Information between virtual and physical channels (2017

Integration of the

Perceived Information

Consistency between the service
descriptions on the physical and virtual
channels

Choshin and Ghaffari
(2017)

Usefulness (PU)

Professionalism of
the Services

Presence of interactive online features
online features on the virtual channel, and
sales information is consistent with that of
the physical channel

Du and Tang (2014)

Familiarity of the
services

Interface and content of the virtual channel
are comparable with those of the physical
store

Brandt et al. (2011)
Dayan and Kromidas
(2011)

Source: Cho and Lai (2021, p. 7)
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As far as fintech services is concerned, the study of Hu et al. (2019) shows that perceived usefulness of
fintech services has been found to have small but statistically significant correlation with the attitude of a
person, which in turn is highly statistically significantly correlated to the intention to adopt fintech services.
That is to say that perceived usefulness (PU) is indirectly contributing to the intention to adopt fintech
services. Similarly, Meyliana et al. (2019) in their study on consumers’ adoption of fintech services related
to banks in Indonesia found similar results. In the studies conducted by both Hu et al. (2019) and Meyliana
et al. (2019) the TAM was not the only theory used but other constructs including trust and perceived risk
were used as well. It is significant to note that in both the studies the researchers have not considered the
diffusion aspect of fintech services. While fintech is new and is already being adopted in many parts of the
world, yet researchers still argue that it is a diffusing technology, an aspect which cannot be ignored in
investigations dealing with adoption of fintech services. The reason for this is that unless diffusion is
complete it is not easy to know whether the technology has been fully accepted (Yoon & Lim, 2020;
Mutahar et al. 2017; Lou & Li 2017; Al-Jabri & Sohail;2012). Thus it is possible to argue that the studies
of Hu et al. (2019) and Meyliana et al. (2019) can be considered to be suffering from limitations with regard
to the validity of their research outcomes. Similar research outcomes can be seen in the literature which is
a major gap in the body of knowledge concerning behavioural intention of consumer of banks to adopt
fintech services. Further studies are needed to understand during the diffusion process how perceived

usefulness influences behavioural intention of consumers of banks to adopt fintech services.

Another important consideration of employing perceived usefulness is its operationalization. For instance,
Yoon and Lim (2020) in their study on factors affecting customers’ acceptance of internet-only banks in
Korea, perceived usefulness of fintech services has been operationalized as a mediating variable that has a
direct and large but statistically significant correlation on the actual use of fintech services. Also, Yoon
and Lim (2020) in their study used four DOI constructs as independent variables. This is one of those few
studies that has integrated part of TAM and DOI in the context of fintech serivces. However, Hanafizadeh
et al. (2014) in their investigation on mobile banking adoption by Iranian bank clients, tested their model
using TAM constructs and directly linking to intention to use mobile banking an example of fintech
services. The correlation between perceived usefulness and the intention to use mobile banking was found
to be is large and statistically significant. These examples clearly show that behavioural intention to adopt

fintech can be directly driven by perceived usefulness of fintech services which is a TAM construct.

Furthermore, as far as variables that form antecedents of perceived usefulness, it can be seen that researchers
have used a number of them including DOI constructs (Yoon & Lim, 2020; Mutahar et al. 2017) and

perceived risk and trust (Meyliana et al. 2019). However, Hu et al. (2019) have used perceived usefulness
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as an independent variable driving intention adopt technology indirectly through attitude of the users. In
addition, it can be seen that both Yoon & Lim (2020) and Mutahar et al. (2017) did not use all the constructs
of DOI. While Mutahar et al. (2017) have used on compatibility, trialability and observability to study their
influence on perceived usefulness and intention to use mobile banking. Yoon & Lim (2020) have used
relative advantage, complexity, compatibility and trialability are conceptualized as influencing perceived
usefulness. These examples could be interpreted in a way that the researchers did not find all the five
constructs as essential to build a conceptual model or their study is incomplete in the absence of all the five
constructs of DOI as the complete knowledge about the influence of DOI could not be ascertained.

As far as evaluation of perceived usefulness is concerned, it can be seen that perceived usefulness has been
widely used as a variable in conceptual models that have used quantitative research methodology and
measured using Likert scale (e.g. Chen, 2007; Davis, 1989). In addition, it can be seen that TAM suggests
perceived usefulness be operationalized in association with perceived ease of use of technology. Thus the
next sections discuss the construct perceived ease of use.

2.3.3 Perceived Ease of Use and its Relationship with Consumer Intention to Adopt Fintech
Service

Perceived ease of use (PEU) is a widely used construct in studies that are concerned with behavioural
intention to adopt technology including fintech services (e.g. Cho & Lai, 2021; Alwi et al. 2019; Arias-
Oliva, 2019; Belanche et al., 2019; Hu et al., 2019; Joo, 2016; Kim et al., 2015). The most widely used
definition of perceived ease of use of a technology in the literature is the one given by Davis (1989).
Perceived ease of use (PEU) of technology is referred to as the degree to which you expect technology to
be free of effort (Davis et al., 1989). Venkatesh and Davis (2000) also refer to perceived ease of use as the
level of a person who believes that using a specific technology does not require too much effort and time.
Although, literature provides empirical proof on the statistically significant influence of perceived ease of
use (PEU) and perceived usefulness (PU) on the behavioral intention of people adopting technology
(Meyliana et al. 2019; Stewart and Jujens, 2018; Raza et al. 2017; Mutahar et al. 2017; Chuang et al. 2016;
Kim et al. 2015; Hanafizadeh et al. 2014; Koenig-Lewis et al. 2010). Yet Hu et al. (2019) and Lee (2018)
indicated in their studies that perceived ease of use does not significantly affect the consumers’ behavioral
intention to adopt fintech services. Despite this contradiction, it is commonly expected that fintech services

need to be easy to use and easy to learn to avoid being either not used or underused.
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Furthermore, it could be meaningful to say that consumers of bank will be more willing to adopt fintech
services if they perceive it to be useful and meet their banking needs. Perceived ease of use is expected to
develop positive attitudes of consumers to adopt fintech services (Sek et al. 2010). Thus, when fintech
services are easy to use, consumers will be less likely to be reluctant to use fintech services (Koenig-Lewis
et al. 2010). Therefore, while commonly it can be thought that the perceived ease of use of fintech services
should be an essential component that must characterize fintech services, it is also possible that through the
different stages of diffusion of the technology it may be perceived to be complex prior to its acceptance.
This could be the reason why in some studies perceived ease of use has not been found to be related to
intention to adopt. Thus considering the fact that fintech services is still diffusing, it would be worthwhile
to understand its nature and examine its influence on behavioural intention to adopt. Such a study could
reveal the actual effect of perceived ease of use on behavioural intention to adopt. Hence this study will
investigate the perceived ease of use of fintech on consumer intention to adopt fintech services. Examples
of perceived ease of use of fintech services are provided in Table 2.6

Table 2. 6 Examples of perceived ease of use of fintech services

Ease of use Theme Operational definition Author/s
Appearance of the Virtual channel interface meets industry Hernand et al. (2009)
interface standards
. Interface User- . . .
Perceived Friendliness Interface is streaming and easy to use Davis (1989)
ease of The sever response from the virtual channel
use (PEU) | Stability of the P Dayan and Kromidas

interface is stable (responses are sent within

Transfer 10 milliseconds of receiving the signal) (2011)
Security of the Passes ISO ‘international standards on quality | Choshin and Ghaffari
Information management’ reliability certifications (2017)

Source: Cho and Lai (2021, p. 7)

In addition, in TAM, it has been shown that perceived ease of use is influencing perceived usefulness also.
Davis (1989) argued that technology, if it has to be useful, it needs to be driven by perceived ease of use of
that technology. However, after critically reviews the literature it can be seen that this is not always the
case. Some researchers have used perceived usefulness as an independent variable (e.g. Cho & Lai, 2021;
Hanafizabeh et al. 2014) influencing intention to use technology. Thus operationalization of perceived ease
of use of fintech services needs to take into account the need for it to influence perceived usefulness of
fintech services. by taking the example of Hanafizabeh et al. (2014) into account, there is a possibility to
delink perceived ease of use and perceived usefulness. Either way it can be seen that models arguing for
the establishing a relationship between perceived ease of use and perceived usefulness, and those that do
not link perceived ease of use and perceived usefulness have produced acceptable results. This implies that

modifying the original TAM or using TAM as it is, could be an option not something mandatory.
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Operationalisation of perceived ease of use of fintech services is very similar to that of perceived usefulness
of fintech services. Some researchers have used perceived ease of use as an independent variable that
influences intention to use a technology directly (e.g. Alwi et al. 2019; Lee, 2018; Hanafizabeh et al. 2014)
or through attitude of the users to adopt fintech services (e.g. Meyliana et al. 2019; Hu et al. 2019). While,
other researchers have used perceived ease of use of fintech services as a mediating variable (e.g. Matahar
et al. 2017; Munoz-Leiva et al. 2017) indicating antecedents of perceived ease of use can improve the
behavioral intention to adopt fintech services. Thus, operationalization of perceived ease of use in the
literature varies with regard to the original TAM. This could be interpreted in a way that perception of ease
of use of fintech services can influence intention to use in three different ways and it could be a challenge
to decide on its operationalization. However, it is possible to choose the operationalization based on the
research question under investigation and the way it has been operationalized in similar situations by other

researchers.

2.3.4 Integration of Technology Acceptance Model (TAM) and Diffusion of Innovation
(DOI)

From the foregoing discussions it can be seen that TAM has been widely used over the last few decades
and is still popular amongst researchers. While the operationalization of the constructs of TAM are not
uniform amongst researchers, such a situation provides freedom to other research efforts to consider the
operationalization of those constructs differently based on the research question being addressed. Since this
research is concerned with behavioural intention of consumers of banks to adopt fintech at a stage when
fintech is still diffusing, use of the constructs of DOI theory as the antecedents of the two main TAM
constructs namely perceived usefulness and perceived ease of use is plausible. This calls for an integration
of the TAM and DOI theories and there is evidence found in the extant literature integrating the two
theories. Prior to critically reviewing DOI as a theory it is necessary to critically review the integration
aspect concerning DOI and TAM models which is expected to provide the justification while a linkage

between the constructs of DOl and TAM is discussed later in this research.

Moreover, one of the TAM limitations as identified from the literature is that TAM ignored the social
influence on technology adoption. Also, external variables need to be added to the TAM model to provide
a more consistent prediction of systems use (Taherdoost and Masrom, 2009; Taherdoost, et al. 2009). While
the DOI theory is more focused on the system characteristics, organizational attributes, and environmental
aspects (Taherdoost, 2018). Incorporated DOI constructs to the TAM model could overcome this limitation
and increase the explanatory power. Another limitation as argued in some papers is that TAM model is

more appropriate for individual acceptance of technology rather than in institutional or corporate
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application that requires an integration of information technology (Ajibade, 2018). Despite to TAM
limitation literature have shown that TAM model is being used in recent research concerning fintech
adoption (Meyliana et al. 2019; Hu et al. 2019; Lee, 2018; Stewart and Jujens, 2018; Raza et al. 2017;
Chuang et al. 2016; Kim et al. 2015).

While DOI aims to explain how technology like fintech can be viewed as an innovation that diffuses
amongst a community of people, then applying the TAM model could explain whether consumers of
banking services will intend to adopt fintech as a new technological innovation. This is also supported in
the literature by Yoon and Lim (2020), Lou and Li (2017), Mutahar et al. (2017), Carter and Be langer
(2005), and Legris et al. (2003), who argued that the parsimonious nature of TAM enables researchers to
integrate TAM and DOI. Furthermore, application of DOI and TAM in an integrated manner has been
found to attract the attention of researchers and has been recommended in recent literature (e.g. Al-Rahmi
et al. 2019; Wang et al. 2019; Min et al. 2018; Ozen et al. 2018) although the outcome of such integration
is not free of flaws. For instance, Al-Rahmi et al. (2019) while integrating DOI and TAM to understand the
adoption intention of students of e-learning systems studying in the undergraduate and postgraduate
programs in Malaysia, argued that additional factors need to be used alongside DOI factors to complete the
integration of DOI and TAM. For instance, one of the factors suggested by Al-Rahmi et al. (2019) to be
added to DOI factors is the perceived enjoyment that could be used to determine the perceived ease of use
and usefulness of e-learning systems alongside the five factors (relative advantage, complexity,
compatibility, trialability, and observability) suggested by DOI. This indicates that diffusion of a new
technology needs to be explained along with other factors like perceived enjoyment alongside DOI factors.
As such other factors could be useful in explaining why people adopt new technology when integrating
with TAM. However, this claim may not apply universally as different authors have used different methods
to integrate DOI and TAM. For instance, Ozen et al. (2018) have suggested the use of DOI, TPB, TAM,
and trust as an independent factor to determine intention to use and actual use of technology. Similarly,
Gera and Chen (2003) have relied entirely on DOl and TAM model to propose a new wireless technology
diffusion (WITD) model without taking into account any additional factors. Furthermore, Sepasgozar et al.
(2019) have integrated TAM and DOI but using social cognitive theory (SCT) to understand the concept of
citizen-centric technology in developing smart cities. The result was that Sepasgozar et al. (2019) came up

with a new model called Urban Services Technology Acceptance Model (USTAM).

These examples clearly show that integration of TAM and DOI is an established concept that can be used
to explain behavioural intention to adopt a new technology or a new invention or innovation. Such

integration needs to be carefully based on arguments that are grounded on a solid theoretical basis. Yet,
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both DOI and TAM are not free of criticism, it is necessary to note that either of the theories or an integrated
version of a theory could still be considered for application in a research that is intending to adopt fintech
services as a technology. In the absence of a single theory that could be generalized, any application of an
integrated theory of TAM and DOI can have the potential to bring out useful outcomes in this research.
After reviewing critically, the concept of integration of DOl and TAM theories, the following sections
critically review DOI and factors derived from DOI to understand whether the integration with TAM is
theoretically sustainable.

2.4 Diffusion of Innovation (DOI)

The theories related to understanding diffusion of innovation can be traced back to the period between the
1920s and 1930s. The most recognized work in this field was postulated by Everett Rogers of the Diffusion
of Innovations (DOI) theory in 1962. Since then this theory has been widely applied in researches related
to technology diffusion over the years. Diffusion of Innovation argued that four factors influence the spread
of new technology; innovation, communication channel, time, and social system (Sharma & Mishra, 2014).
The theory was developed to explain the process of diffusion through which, over a specific time, an
innovation; idea, service, or product gains momentum and spreads through a specific social system using
certain channels of communication (Sharma & Mishra, 2014). The diffusion of innovation needs to be
considered if new technology is invented and introduced (Rogers, 2003). Moreover, innovation itself is
considered as an idea, practice, or object that is perceived as new for adoption by a member or unit of the
social system (Rogers, 2002). Thus, during the process of diffusion, it is expected that people or consumers
(as part of the social system), adopt the new idea, behavior, or product. According to the literature, people
who are most likely to adopt an innovation earlier gave different characteristics than people who tend to
adopt an innovation later (Seeger & Wilson, 2019; Im et al. 2003). For that reason, it is crucial to understand

the characteristics of the target population while promoting innovation.

By applying the definition of innovation as explained by Rogers (1995) to new technology (e.g. fintech), it
is possible to identify it as an idea, practice, or object that is perceived as new by a person that would like
to adopt fintech services. Similarly, by applying the definition of diffusion as explained by Rogers (1995)
to innovation (e.g. fintech services), then it would be presented as the process to which an innovation is
communicated via a certain channel or channels over a certain period amongst the members of a social
system (e.g. banking sector and the customers both of whom are likely to adopt fintech services through
the communication channel that may be created between them). Thus, taking into account the theory of
DOI postulated by Rogers (1995) and the definitions of innovation and diffusion, it can be seen that it is

possible to apply the theory of DOI to fintech services (Morgan et al. 2019; Micu and Micu, 2016).
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Furthermore, fintech services has already be seen to be adopted in practice by organization e.g. banks who
have adopted fintech services as a community for conducting their business. At this stage it is interesting
to note that the phenomenon of fintech as an innovation appears to be diffusing fast and has been steadily
communicated to the banking community as a social system for its adoption. This leads to the conclusion
that DOI as a theory is able to explain fintech services and the process of its diffusion as it can be seen that
it focuses more on the system characteristics, organization attributes and environmental aspect (Taherdoost,
2018). In addition, Rogers in 1983 defined perceived attributes of users have bearing on the diffusion of
the technology and lead to adoption of that technology which is discussed next as it is the basis on which
diffusion could be explained.

Figure 2. 2 Diffusion of Innovation Theory

Relative Advantages

Complexity

Triability Innovation Adoption

Observability

Compatibility

Source: Roger (1983)

A sub-category of the diffusion of innovation theory is the attributes of innovation namely relative
advantage, compatibility, complexity, trialability, and observability (Seeger & Wilson, 2019; Stieninger et
al. 2017). Rogers (1983) argued that if an innovation has these five constructs it is more likely to succeed
and be adopted by users. Therefore, all five attributes of innovation are considered useful in this research
and are argued to contribute to the rate of adoption of a technology (Rogers, 1983). However, literature
shows that most often researchers do not use all the five attributes in research to explain the adoption
intention of fintech services by consumers and outcomes produced by those researchers are not
comprehensive or generalizable (e.g. Lin et al. 2019; Lou and Li, 2017; Stieninger et al. 2017; Mutahar et
al. 2017). For instance, Lin et al. (2019) apply DOI to the application of fintech services namely mobile
payments, did not use all the five constructs (relative advantage, compatibility, complexity, trialability, and

observability) to determine the diffusion of innovation of fintech. Only one construct namely compatibility
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was used. Similarly, Lou and Li (2017) used only three factors namely relative advantage, compatibility,
and complexity to explain the adoption of fintech services. Thus there is a need to understand the proper
application of DOI as a theory to fintech as an innovation that can diffuse in multiple contexts and in the
presence of different factors that affect fintech. For instance, in the context of banks, fintech services is
already adopted by the banks but users are still struggling to come to terms with the technology. A good
example would be the mobile applications available for use that may not be safe as there is a possibility of
phishing attacks (these attacks are malicious cyber-attacks) that endanger the credentials of users and breach
their privacy through the mobile applications which is found to be high (Jain et al. 2020; Goel & Jain,
2018). This could be a serious problem for users of fintech service and could affect the rate of adoption of
fintech by consumers of banks.

While DOI found to be useful in research concerning the innovation of technology and its diffusion,
literature shows that is suffering from shortcoming. For instance, Rogers (2003), indicates that DOI suffers
from pro-innovation bias. Thus, it does not explain the adoption of technology that falls into the category
of re-innovation. Also, DOI has been criticized for its limited usefulness in explaining the adoption of
innovations that cannot be leaned by using simple modeling, as it is argued that DOI is a behaviorist
perspective in which learning through modeling and imitating others happens through a social process and
not a critical assessment of practical innovation (Siddiqui and Adams 2013; Greenhalgh, et al. 2005).
Further, DOI has been argued to be reducing uncertainty while adopting innovation although one of the
constructs namely complexity indicates the adoption of new ideas with a limited of uncertainty
(Greenhalgh, et al. 2005). Despite limitations of DOI, researchers have continued to apply DOI in areas
related to investigation of the adoption of innovation of technology including fintech services, indicating
its wide popularity and utility. Also, the application of DOI to understand the values and general attitudes
that influence adoption decisions has not received much attention from researchers (Wang et al., 2008).
This left a vacuum in the literature concerning understanding the diffusion of new technological innovations
like Fintech (Wang et al., 2008).

Use of DOI in research concerning adoption of fintech service is well documented and a number of articles
have been appearing recently in journals (e.g. Yoon & Lim, 2020; Mutahar et al. 2017; Lou & Li, 2017).
However as mentioned earlier, the perceived behavioural attributes of an innovation that affect rate of
adoption of that innovation is not well understood in the literature with regard to the five attributes of DOI.
There appears to be lack of agreement within researchers on why the five attributes of DOI identified by
Rogers (1983) may not be influencing the rate of adoption or behavioural intention to adopt an innovation

or explaining the different facets of diffusion (Ardis & Marcolin, 2017). This could be the case especially
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with fintech services. Some examples of causes of disagreement include (Ardis & Marcolin, 2017)
complexity of the technology (e.g. complexity in understanding the working of the technology), need to
attach the importance of technological solutions as socially constructed phenomena (e.g. ease of use of the
technology), need for learning intensely artefacts (e.g. learning how to use smart phones) and volatility in
the arena of diffusion that determine adoption (e.g. changing technologies within short durations). Under
these situations it is important that researchers using DOI are careful and consider other aspects than those
explained by the DOI theory.

Furthermore, literature shows that there is a need to develop DOI theories at the site that take into account
multiple points of analysis. For example, researchers may need to use multi-layered theories (e.g. use of
risk and trust theories when dealing with fintech services along with DOI) to explain factors that affect
diffusion between various levels of an organization and geographies (Ardis & Marcolin, 2017; Lyytinen &
Damsgaard, 2001; Markus & Robey, 1988; Downs & Mohr, 1976). Similarly, the complex, networked, and
learning intensive features of technology are aspects that cannot be consistently explained by DOI and need
to be recognized when using DOI in research. Table 2.7 shows how different authors have viewed the
diffusion of a technology. This shows the diversity in the opinions of available in the literature regarding

reasons for adoption intention.

Table 2. 7 Various views of diffusion of a technology

No. | Conjecture of adoption Author/s

1 Technologies are discrete packages developed by independent and | (Rogers 1995; Premkumar et al.
neutral innovators. 1994; Tornatzky & Klei 1982)

2 Technologies diffuse in a homogenous fixed social ether called (Mahajan et al. 1990)
diffusion arena, which is separate from the innovation locale.

3 Diffusion rate is function of push and pull forces (Thirtle & Ruttan 1987)

4 Push factors include features of technology, and channels of (Rogres 1995; Mahajan et al. 1990)
communication.
Pull is determined by adopter’s rational choices. (Rogres 1995)
Adoption decisions are dependent on available information, (Rogres 1995)
preference functions and adopter’s properties.

7 Diffusion traverses through distinct stages, which exibit little or no | (Nolan 1979; Nolan 1973; Rogres
feedback. 1995)

8 Time scales are relatively short and the diffusion history is not (Rogres 1995)
important.

Source: Ardis and Marcolin (2017, p 43)

As far as the factors that define the process of diffusion of a technology is concerned, it can be seen that

various authors have derived multiple factors that could be applied to understand diffusion of a technology.

Table 2.8 gives an idea about the factors identified by different authors.
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Table 2. 8 Factors that affect diffusion of a technology
No. | Factors Authors
1) compatibility; 2) relative advantage; 3) complexity; 4) cost; 5)
1 | communicability; 6) divisibility; 7) profitability; 8) social approval; 9) | Tomatzky and Klein (1982)
trialability; and 10) observability.
2 | 1) compatibility, 2) relative advantage, 3) costs, and 4) communicability | Premkumar et al. (1994)
3 1) relatiye_aqvantage,_Z) compatibility, 3) complexity, 4) trialability, 5) Hai (1998)
observability; and 6) risk.

The differences amongst researchers in regard to the number of factors that can contribute to diffusion
provided in Table 2.8 shows that the factors identified by Rogers (1995) are not the only set of factors that
could affect diffusion of a technology but there could be more. However, one unique feature that is
applicable to the various set of factors identified as affecting diffusion of technology by different
researchers is that there is a common set of factors that could be derived as affecting diffusion. For instance,
the factors relative advantage, compatibility, complexity, trialability and observability are common to the
findings of Tomatzky and Klein (1982), Rogers (1995) and Hai (1998). As far as the findings of Premkumar
et al. (1994) are concerned only compatibility and relative advantage were found to be common with the
findings of other researchers. It must be noted here that Rogers’ (1995) model is one of the most widely
used models in the literature concerning the diffusion of technology and adoption intention (Yoon & Lim,
2020; Al-Rahmi et al. 2019; Zhang et al. 2015) Additionally it can be seen that the factors identified by
Rogers (1995) (relative advantage, compatibility, complexity, trialability and observability) are part of the
findings of other researchers (Tomatzky and Klein, 1982; Hai,1998), it is reasonable to conclude that the
factors identified by Rogers (1995) could be used in an efficient way to address the issues of diffusion of
fintech services and the behavioural intention of consumers of banks to adopt fintech services. Thus
converging on the factors identified by Rogers (1995) the following sections review critically the concepts
of relative advantage, compatibility, complexity, trialability and observability identified in the DOI model.

2.4.1 Relative Advantage and its Relationship with perceived usefulness, perceived ease of
use and the Consumer Intention to Adopt Fintech Service

Relative advantage is defined as “the degree to which an innovation is perceived as better than the idea it
supersedes” (Rogers, 1983; p. 15). In this study, the relative advantage refers to using fintech services as
an innovation and its perception amongst users as being better than traditional banking methods. Relative
Advantage signifies the differences in regard to economic benefits, increased efficiency, and enhanced
status offered by a new technology or innovation in comparison to the existing one (Rogers, 1995). Thus,
when a researcher uses relative advantage as a factor to assess the extent to which fintech services has
diffused then the diffusion needs to be related to the extent to which the user and the service provider derive
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economic benefits, improved efficiency and enhanced status in using fintech services (Ashurov & Othman,
2019). It can be interpreted that if the new innovation does not offer any economic benefit or increased
efficiency and enhanced status, then the new innovation could not be adopted by people. Researchers have
indicated that in determining the adoption of new technology innovations, relative advantage is seen to be
an important factor (Hutahaean et al. 2019; Tornatzky & Katherine, 1982). Several studies also consistently
found that the relative advantage positively affected the consumers' behavioral intention to adopt a certain
type of technology across different participants (Shatta et al. 2020; Lou & Li, 2017; Lawson-Body et al.
2014; Carter & Campbell, 2011).

Lou and Li (2017) argue in his research that in TAM and DOI, the relationships among relative advantage,
perceived usefulness (PU), and perceived ease of use (PEU) has seldom been studied. Furthermore, in the
literature there are arguments that point out that relative advantage is similar to perceived usefulness
(Hubert et al. 2019; Mutahar et al. 2017; Wang et al. 2008; Venkatesh et al. 2003) which implies that in a
research concerning integration of TAM and DOI, using both relative advantage and perceived usefulness
in one model could be duplicating the constructs without any purpose. In fact, Lee et al. (2011) and Zhou
(2008) argue that relative advantage and perceived usefulness have shown high correlation indicating that
the two constructs are same. This argument is countered by Wang et al. (2008). According to Wang et al.
(2008) considering relative advantage of a technology as identical to perceived usefulness of that
technology. For instance, fintech services, could be a concern when explaining and predicting the adoption
in situations where alternative is available, such as traditional banking. The reason is that the fintech
services could be perceived to be useful but in the presence of a traditional banking. Wang et al. (2008)
vehemently argue that relative advantage and perceived usefulness need to be therefore separately dealt
with and distinguished.

Another important aspect of relative advantage is its operationalization which is varied. Researchers have
used relative advantage as an independent variable (Yoon & Lim, 2020; Jin et al. 2019) and mediating
variable (Wang et al. 2008). In addition, relative advantage has been conceptualized to influence perceived
usefulness by some researchers (e.g. Yoon & Lim, 2020), perceived usefulness and perceived ease of use
by some others (e.g. Min et al. 2018), attitude of the users (e.g. Shatta et al. 2020; Shiau et al. 2018) by
some others and intention to adopt (e.g. Shatta et al. 2020; Carter & Campbell, 2011; Wang et al. 2008)
directly by a few others. Under these circumstances operationalizing relative advantage in a model that is
using both DOI constructs as determinants of intention to adopt represented in TAM becomes a matter
concerning the context. Considering the fact that fintech services are still diffusing and, it is reasonable to
assume that relative advantage, perceived usefulness and perceived ease of use can be linked to understand
its effects on behavioural intention to adopt fintech services. This is an important gap in the literature which
makes the knowledge related to linking relative advantage of fintech services to TAM constructs
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incomplete. As far as evaluation of relative advantage as a construct is concerned, it can be seen that almost
all the researchers have used it as a quantity that could be measured empirically by a set of items on a Likert
scale (e.g. Yoon & Lim, 2020; Mutuku, 2019; Min et al. 2018; Siddik et al. 2014; Moore & Benbasat,
1991).

The discussions show that relative advantage as a factor that contributes to the diffusion of fintech services,
can be manipulated to alter the rate of adoption of fintech services by making the advantage of using fintech
services relatively higher than traditional banking. For instance, fintech services could improve the
efficiency and productivity of consumers of banks to be higher when compared to traditional banking
methods. Thus, in this research, the application of relative advantage as a factor driving the diffusion of
fintech services gains currency. However, it must be mentioned that relative advantage is only one of the
five factors that have been identified by DOI theory as driving diffusion of a technology. Thus after
reviewing the various aspects concerning the application of relative advantage of fintech services critically
the following discussions focus on the next DOI construct namely complexity of fintech services and its
role in the diffusion of fintech and behavioural adoption to fintech or rate of adoption of fintech.

2.4.2 Complexity and its Relationship with perceived usefulness, perceived ease of use and
the Consumer Intention to Adopt Fintech Service

Complexity is the degree to which an innovation is perceived as difficult to understand and use (Rogers,
2002; p. 990). Complexity in using fintech services is described as the perceived difficulty of learning to
use and understand technology (Sonnenwald et al. 2001). Previous empirical studies indicated that
complexity had a significant effect on the intention of the user to adopt a certain technology (Lou & Li,
2017). If an innovation is complex then it would require substantial technical skills and greater
implementation and operational effort to increase its chances of adoption (Cooper and Zmud, 1990;
Dickerson and Gentry, 1983). For example, fintech services could be felt to be complex by many users as
those users may perceive face to face interaction to be more convenient then transacting money online.
(Cao et al. 2020). Such complexities could have a negative impact on the consumers of banking services.

As far as diffusion of innovation (fintech) is concerned, from the definition of complexity it could be argued
that it can either accelerate some projects or decelerate those projects depending on the complexity
perceived by the consumers. Especially in research concerning the integration of TAM and DOI theories,
complexity of fintech services could impact the TAM constructs perceived ease of use and perceived
usefulness. For example, Min et al. (2018) in their study on Uber mobile applications that involve transfer
of money, found that complexity inversely affects perceived use of use and perceived usefulness of those
mobile applications. Thus, it can be seen that complexity as a construct can either enable a faster diffusion
or a slower diffusion of fintech services, depending on how complex fintech services is perceived to be by
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the users. However, there is only a limited number of studies that have considered investigating the
influence of complexity on the consumers' behavior intention to adopt fintech services (Yoon and Lim,
2020; Lou & Li, 2017; Siddik et al. 2014). Lack of adequate studies on complexity of fintech services has
produced limited knowledge on how complexity of fintech services can affect behavioural intention to
adopt fintech and the consequent difficulty in predicting how complexity influences the behavioural
intention to adopt (Yoon and Lim, 2020; Lou & Li, 2017).

Furthermore, in research concerning the investigation of behavioural intention of users to adopt fintech,
where combination of TAM and DOI is contemplated, it can be seen that complexity has been identified as
a construct with multiple representations. For instance, while Mutahar et al. (2017) argued that complexity
is understood to be complexity is an inverse factor of the perceived ease of use construct hence in one model
use of complexity alongside perceived ease of use could be a redundant exercise. This argument is
supported Hubert et al. (2018) Moore and Benbasat (1991). However, Min et al. (2018) have used
complexity as an antecedent of perceived ease of use and usefulness in one model and have argued that
complexity distinguishes itself from both perceived ease of use and perceived usefulness of a technology.
This argument is supported by Wang et al. (2008). These arguments are contradictory in nature and no
clear conclusion could be drawn from the outcomes of the research conducted so far with regard to the
conceptualization of complexity. However, what is clearly known is that Rogers (2002) argues that
complexity is a factor that drives diffusion of an innovation and the subsequent adoption of the innovation.
This is confirmed by some researchers who have used Rogers’ (2002) argument to establish an empirical
relationship between complexity and intention to adopt an innovation (e.g. Al-rahimi, 2019; Min et al.
2018) in conjunction with TAM constructs perceived ease of use and perceived usefulness.

In practical terms it can be seen that fintech services could be complex due to built-in technologies like
artificial intelligence. Hence, consumers could find it difficult to adapt the facilities offered by fintech
services. While, transacting through fintech services for such aspects as transfer of money or updating
individual information, artificial intelligence could provide prompts not familiar to users on the screens.
Such unfamiliar prompts could unintentionally make the consumers to commit mistakes that may not
sometime be retractable. This could create a complex situation that could make the consumer abandon
fintech services. In another it can be seen that hacking mobile applications can make the users lose money
from their account. These complex situations can make the consumers perceive of fintech services to be
less easy to use or useful. However, despite such exceptional situations, it is possible that consumers are
rely upon the relative advantage of fintech and continue to use fintech services, a phenomenon that can
practically be witnessed in everyday life. This contradiction makes it difficult to understand the adoption
behaviour of users of fintech services and predictability of intention to adopt fintech services extremely
difficult. Thus, this study will investigate the expectation that is expected to work with perceived ease of
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use and perceived usefulness towards the adoption of fintech services.

As far as operationalization of complexity of fintech services is concerned, it can be seen that this construct
has been varyingly conceptualized. Some researchers have used complexity as independent variables
influencing the TAM constructs perceived ease of use and usefulness negatively (Min et al. 2018), while
some others have totally avoided using it in favour of perceived ease of use (Hubert et al. 2018; Matahar et
al. 2017). Furthermore, in the knowledge of the researcher there is a lack of understanding on how
complexity operates and influences TAM constructs, during the process of diffusion of fintech services.
new knowledge created concerning this issue can enable a way to maneuver complexity of fintech services
to enhance perceived ease of use and perceived usefulness of fintech services and the behavioural intention
to use fintech services. This is a gap in the literature.

As far as evaluation of complexity of an innovation like fintech services is concerned, different scales are
found in the extant literature including the widely used scale developed by Rogers (2003). There are other
scales are also available like the one developed by Sonnenwald et al. (2001). Notwithstanding these
examples, it can be seen that complexity of an innovation has been measured largely objectively only using
Likert scale measurement. Although hardly any specific example of measuring complexity of fintech
services does not appear in the fintech literature, the examples available in the literature related to
complexity used in other domains of research are promising for adoption in fintech research. After
discussing the second DOI construct affecting the diffusion of fintech services, the following section
critically reviews the literature concerning the third DOI construct namely compatibility of fintech.

2.4.3 Compatibility and its Relationship with perceived usefulness, perceived ease of use
and the Consumer Intention to Adopt Fintech Service

Rogers (2002; p.990) defines compatibility as “the degree to which an innovation is perceived as being
consistent with the existing values, past experiences, and needs of potential adopters” during diffusion.
Extant literature related to diffusion of innovation shows that compatibility indicates the level of consumers'
belief that the specific technology is compatible with their opinions, ways of living, and action (Raza et al.
2017; Hernandez & Mazzon, 2006). In practical terms it is possible to explain compatibility through an
example. In which, a consumer of a bank could feel that fintech services are compatible if that consumer is
able to derive the same set of values derived from traditional banking, can match the past experience of that
consumer concerning banking transactions and meet the consumer’s needs like efficiency in operation and
safe to operate. Examples of lack of compatibility between information technology artefacts have been
identified in the relevant literature in regard to fintech services (Thota et al. 2019) which could delay the
diffusion of fintech and eventual adoption.
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Various researchers have noted that compatibility is one of the factors that significantly affects the adoption
of fintech services (Raza et al. 2017; Hanafizadeh et al. 2014; Chen, 2013; Koenig-Lewis et al. 2010).
Moreover, literature reveals that more than two-thirds of financial transaction services fail due to non-
ubiquity in the traditional channels which is overcome by the wireless of fintech service (Hourahine &
Howard, 2004). Wu and Wang (2005) reported that customers need a high compatibility while transacting
through online banking indicating that chances of a certain technology to be adopted could increase if it is
compatible with the users’ requirements. Thus, when the channel of communication between the bank and
its consumers is not compatible with the consumers’ needs, then the bank is more likely to fail in offering
services that could lead to consumer’s avoidance. Agarwal and Prasad (1999) asserted that a positive
relationship exists between consumer's previous compatible experiences and the adoption of new
technology. Moreover, Agarwal and Prasad (1999) found that the extent of the experience with similar
technologies was positively associated with an ease of use belief about the innovation or new technology.

As a DOI factor compatibility appears to be a major challenge to users. Usually witnessed incompatibility
in technology artefacts in use amongst consumers include variation in the function of end user devices that
are used to access fintech services (e.g. use of android vs I-phone) and incompatibility with changing
technology (e.g. changing versions of operating systems incompatible to a particular type of end user device
like mobile phones and laptops). These challenges could force consumers to delay adopting fintech services
which would affect the diffusion of fintech services. In addition, in fintech services research concerned with
the combination of DOl and TAM, compatibility is usually argued to be linked to TAM constructs perceived
usefulness and perceived ease of use and intention to use (e.g. Hardgrave et al. 2003). This implies that
fintech services should be perceived to be useful and easy to use before consumers intend to adopt for it to
diffuse fully and be adopted by the consumers. Incompatibilities could be seen in certain section of
consumers who are not well versed with technical aspects like using mobile applications or new
technologies like artificial intelligence, which will make the consumers to perceive fintech services to be
less useful and not easy to use. Lack of understanding of compatibility as a construct that can influence
TAM constructs as antecedents with regard to fintech services with a view from multiple customer
perspective has the potential to seriously affect consumers and their intention to adopt. This is an important
gap that needs to be addressed to improve adoption of fintech services.

Furthermore, operationalization of compatibility of fintech services in the literature is seen to be
inconsistent with different researchers choosing their own ways of splitting the DOl and TAM theories
arbitrarily and using in empirical models. This has given rise to confusion on how to understand the
operation of compatibility of fintech services and manipulate it to ensure improved intention to use and
adopt fintech services. For instance, Lou and Li (2018) have suggested that compatibility of fintech services
must be linked to perceived ease of use and perceived usefulness directly and intention to adopt fintech
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services indirectly. Also, Matahar (2017) depicted compatibility of fintech services as indirectly affecting
the intention to adopt fintech services but directly perceived ease of use and perceived usefulness in the
literature. While, Hanafizadeh et al. (2014) have linked compatibility of fintech services directly to intention
to use mobile banking. Moreover, Yoon and Lim (2020) in their study have directly linked compatibility
of fintech services to perceived usefulness only and not perceived ease of use before predicting intention to
use fintech services indirectly.

Furthermore, literature shows that compatibility has been investigated previously from different
perspectives and results show that compatibility impacts perceived ease of use and perceived usefulness,
and the intention to adopt (Hardgrave et al. 2003). For instance, Marcus (2016) and Koenig-Lewis et al.
(2010) in their studies, found that perceived ease of use and perceived usefulness were influenced by
compatibility significantly. Thus, consumers who could feel that fintech services are compatible with their
needs are in a better position to evaluate its usefulness and are expected to find it easier to use. As far as
the use of compatibility in empirical studies it can be seen that it is almost always used as part of a
conceptual model in quantitative studies. Thus measuring it using survey questionnaires and Likert scales
(Mutahar et al. 2017; Zolkepli & Kamarulzaman, 2015; Hanafizadeh et al. 2014; Moore & Benbasat, 1991).
There is hardly any study has been found in the literature that has studied compatibility through qualitative
studies. Further to critically reviewing compatibility of fintech services the following sections review the
next DOI construct trialability of fintech services.

2.4.4 Trialability and its Relationship with perceived usefulness, perceived ease of use and
the Consumer Intention to Adopt Fintech Service

Rogers (2002; p. 990) defined trialability as “the degree to which an innovation may be experimented with
on a limited basis”. Products and services which can be tested before their full implementation are normally
accepted and used faster than those that cannot be tested (Rogers, 2003). Thus, it can be interpreted that
consumers need to try and test a new service or product to fully understand its usefulness and ease of use
and whether new service or product meets their needs or not. Furthermore, from Rogers’ (2002) definition
of trialability, it can be argued that consumers are more likely to accept and adopt an innovational
technology if they can test it to perceive its benefits and see how easy it is to use and therefore develop a
positive intention to adopt it. Moreover, Chen (2013), indicated in his research that trialability is positively
associated with the intention adoption rate. There is some evidence in the literature that shows that studies
that have investigated the relationship between trialability and intention to adopt new technology have been
empirically tested and found that trialability had a positive effect on the intention to adopt new technology
(Brown et al. 2003; Moore & Benbasat, 1991). Yet, only limited research has been conducted to investigate
the relationship between trialability and behavioral intentions to adopt fintech services (Mutahar et al. 2017)
which is a lacuna in the literature. An important aspect of trialability is that, when technology is new and
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diffusing, this technology may not be trialable by the consumers, as that technology may not be accessible
to those consumers. In the absence of a method to try out the new technology, either the consumer needs to
wait patiently until it is accessible for trying it out or need to take the help of others who have access to it.
In both situations, the new technology may not be fully diffused, hence adopted by those consumers.

Furthermore, when one considers the integration of TAM and DOI during the process of diffusion of a
technology, it can be seen in the literature that less attention has been paid by researchers to trialability of
a technology (Min et al. 2018; Lou & Li, 2017). In the literature it is argued that trialability is likely to
affect intention to adopt a technology if only a person did not have any experience of prior adoption of a
technology in the past (Min et al. 2018). This implies that fintech services being a technology that has been
built over information and communication technology (ICT), if a person has adopted internet, then in every
likelihood that person could adopt fintech services without trying it out. In addition, Moore and Benbasat
(1991) did not find a statistically significant relationship between testing of an innovation and its adoption
with regard to trialability in the context of the corporate sector. Similar arguments have been espoused by
Akturan and Tezcan (2012) who found that there is no statistically significant relationship between
trialability and adoption of an innovation.

The contradiction arises from the fact that literature shows that trialability as an independent variable
affecting diffusion of technology is not having a statistically significant relationship with behavioral
intention to adopt fintech service(Akturan & Tezcan, 2012; Moore & Benbasat, 1991). While people in
practical life are shown to be concerned with trialability. In the everyday banking business, it can be seen
that the customer service support unit at banks is being swarmed by consumers asking for a walk-through
session and an actual hands-on trial of the fintech services applications before they adopt the fintech
application. The reasons for this contradictory phenomenon are not explained in the literature. Which is a
gap in the literature.

There is no clarity on the concept of trialability although Hubert et al. (2018) argue that users of technology
in their private use are greatly concerned about trialability of an innovation. These contradictory arguments
clearly cause confusion as results of prior research neither confirm whether it is necessary to use trialability
in any research concerning diffusion of an innovation or this construct could be left out. This is a gap in the
literature.

Assuming that trialability is essential in research concerning diffusion of an innovation, literature is again
not showing consistent operationalization of trialability. For instance, Mutahar (2017) has combined DOI
and TAM theories and has used trialability as a predictor of intention to use mobile banking mediated by
perceived ease of use and perceived usefulness of mobile banking, a conceptualization that can be seen in
the research outcomes of Hubert et al. (2018). However, Yoon and Lim (2020) have conceptualized
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trialability as influencing only perceived usefulness and enjoyment and not perceived ease of use while
predicting intention to use in their investigation on internet banking in Korea. Similarly, Shiau et al. (2018)
who conceptualized trialability as affecting perceived attitude of users in their investigation on innovation
diffusion of the open street map in STEM education. Thus, while it can be seen that trialability is varyingly
conceptualized and operationalized in the literature it is difficult to anticipate which of the configurations
found in the literature is most suitable to be considered for use in empirical research investigating diffusion
of an innovation like fintech.

As far as evaluation of trialability is concerned it can be seen that it is widely used by researchers involved
in diffusion of innovation research, in conceptual models that have been tested using quantitative research
methodology using Likert scale based instruments. Measuring using a Likert scale appears to have become
the norm. Thus, in the absence of a contrary view, it is perhaps worthwhile to follow the researchers who
have measured it using survey questionnaire and multi-point Likert scale in research that is concerned with
DOl and TAM. Widely used scales for measuring trialability can be found in the research efforts of Brown
et al. (2003) and Moore and Benbasat (1991). After discussing the concept trialability as part of this review
the next section dwells on the final concept of observability of fintech.

2.4.5 Observability and its Relationship with perceived usefulness, perceived ease of use
and the Consumer Intention to Adopt Fintech Service

Rogers (2002; p. 990) defined observability as “the degree to which the results of an innovation are visible
to others”. Consumers need knowledge about fintech services and its benefits to facilitate its adoption.
Therefore, when a consumer's friend (e.g. one of whom is a user of fintech services) talks about the use of
particular fintech services, a potential consumer may have a positive intention towards adopting this service.
Consequently, their perception of this critical factor would likely lead to a more positive intention to adopt
fintech services. In line with previous studies that have combined TAM and DOI and used observability as
a factor, it can be argued that when a consumer observes a technology or innovation by seeing at the working
of that technology e.g. through visual or audio-visual medium, it is possible that consumers perceive that
the technology is more useful and easier to use (Zolkepli and Kamarulzaman, 2015; Park and Chen, 2007).
As far as fintech services is concerned, an example of observability can be explained by the fact that
consumers start an application of fintech services provided by a bank when they see others, such as their
friends, relatives, or someone known to them using those services. Literature says that consumers are more
likely to adopt innovations or new technology when their effects or benefits could be seen by others (Min
et al. 2018). In addition, literature shows that there is only a limited number of studies that have been
considered investigating the influence of observability on the consumers’ behavior intention to adopt
fintech services (Lou and Li, 2017; Mutahar et al. 2017) which clearly points out to the existence of a
problem. Observability has not been used widely in research when an innovation or invention or new
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technology is diffusing due to the fact that the degree to which an innovation is visible to a consumer could
be difficult to determine. Actually, Moore & Benbasat (1991) in their research divided the original construct
of observability into result demonstrability and visibility, which indicates the complexity associated with
the concept of observability. Unfortunately, not much of research has been conducted to remove the
complexity surrounding observability which is echoed in the literature (Siddik et al. 2014). Thus it is
possible to conclude that more research is needed to understand observability as a construct that affects
diffusion of an innovation or new technology including fintech services. This is a gap in the literature, as
lack of complete knowledge about observability of an innovation could be an obstacle to understand the
complete diffusion of fintech services and its influence on adoption of fintech services mediated by
perceived ease of use and perceived usefulness.

As far as actual examples of the use of observability it can be seen that it has become common now to
witness banks requesting the consumers to download their new mobile applications. This has enabled easy
access to their account and saved time usually spent on lengthy procedures to be followed using online
applications of those banks that require computers. This example provides an opportunity to see or observe
fintech services in actual operation by the consumers who have not started to use fintech. However, by just
observing fintech services in operation, consumers of banks may not be satisfied. Those customers may
need to physically observe the operation either though visual media or audio-visual media which could
improve their intention to adopt fintech services by perceiving the ease of use and usefulness. This is usually
absent and there is a lack of such facilities through which consumers could be made to observe the entire
application through a visual medium. Fintech services being a technology based application linked to
financial operations, it is usually not possible to observe how others use fintech services or learn by
operating the applications with the help of others as factors like password, username, authentication,
accessibility and transacting actual business are strictly individualistic in nature. In such a situation
predicting the consumer intention to adopt fintech services through observability becomes a challenging
issue. This area is not a well-researched area and is a gap in the literature.

As far as operationalization of the construct, it can be seen from the extant literature that observability is
used widely as an independent variable influencing different factors. For instance, Al-Jabri and Sohail
(2012) have used observability as an independent variable affecting intention adopt mobile banking in Saudi
Arabia. Matahar et al. (2017) and Min et al. (2018) have used observability as an independent variable that
affects the intention to use indirectly but through different mediating variables. While Matahar et al. (2017)
have used TAM constructs perceived ease of use and perceived usefulness, Min et al. (2018) have used
three constructs from TAM namely perceived ease of use, perceived usefulness and attitude to use.
Moreover, It can be seen that there is hardly any research that has conceptualized observability differently
other than using it as an independent variable in diffusion of innovation research. Thus, considering the fact
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that almost all the researchers have used observability as an independent variable, it is perhaps worthwhile
use observability as an independent variable while investigating the phenomenon of diffusion of fintech
services that is aiming to integrate DOI and TAM in understanding diffusion of innovation and intention to
adopt fintech services.

As far as evaluation of observability is concerned it can be seen that observability as a DOI factor is widely
measured using a Likert scale. For instance, Zolkepli and Kamarulzaman (2015) and others (Huang et al.
2020; Mutahar et al. 2017; Rogers, 2010; Park & Chen, 2007) have measured observability using the Likert
scale in their surveys. There are others (e.g. Huang et al. 2020; Mutahar et al. 2017; Rogers, 2010) who
have measured observability using Likert scale in their surveys. Those scales have been validated by those
researchers which is pointing towards the possibility of adapting those survey research instruments
measuring observability in other research. Further to critically reviewing the five constructs that could
explain the phenomenon of diffusion of fintech services and the relationship between the DOI and TAM
constructs, this review proceeds to review the concepts of trust and risk that need to be critically reviewed
as those constructs have been argued to be important to be considered in research concerning the adoption
of innovations concerning banking.

2.5 Concept of Trust

The concept of trust is complicated (e.g. depends on the moral beliefs of the trustor and trustee which cannot
be easily understood), multidimensional (e.g. trustor’s confidence and trustee’s ability to complete a given
task) and is a unidimensional (e.g. trustor trusts the trustee) concept (Malle & Ullman, 2021; Moody et al.
2017). Trust, distrust and ambivalence are conceptualizations of trust that are coexisting but explanations
on how it exists, particularly with regard to online relationships is absent in the literature, an argument
echoed by Malle and Ullman (2021). Furthermore, Liébana-Cabanillas et al., (2014) explain trust as the
willingness of a consumer that follows a specific behavioural pattern and such trust could determine the
success rate of acceptance of a certain type of technology. Mufioz-Leiva, et al., (2017) explain trust in the
context of innovational distribution as the expectation that other individuals or companies whom on
interactions with or someone having a dependence will not take undue advantage of that dependence upon
them. Thus, it can be seen that trust is defined in various ways by researchers and how to conceive trust, it
depends on many aspects including the trustor, trustee, context, acceptance of technology, expectation,
ambivalence, absence of exploitation of dependence of the trustor on trustee and moral beliefs. Trust as a
definition that applied to a specific research depends entirely on the researcher and the context of the
research. In this research concerning fintech services, it can be seen that online relationships are the central
issues and trust, distrust, ambivalence, morality and expectations are all important. Although, literature is

silent on how it coexists.

Further, trust has been identified in the literature as an interdisciplinary concept that has been studied by
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scholars in many fields including management, organizational and sociology. Trust has been considered as
an important concept concerning consumer adoption of technology (Hu et al. 2019; Mcknight and
Chervany, 2001; Lee and Turban, 2001; Lewis and Weigert, 1985). Example of multidisciplinary character
of trust can be seen in the research conducted by Hu et al. (2019) who investigated fintech services adoption
which relates behavioural management. Multidisciplinary character of trust makes trust a complex concept
to understand. As if trust is understood in the context of discipline, its perception in the other discipline
could give a different understanding. For instance, Banks provides mobile applications as fintech services
for easier transactions to be conducted by consumers. Here the banks trust that management of consumer
activities will be safe, sound and free of manual intervention which in turn is expected to increase
operational efficiency and productivity. However, when viewed from the behavioural aspects of the
consumer, the view of the consumers could be one of distrust based on threats and vulnerabilities that could
be associated with the online transactions. These contradictory views present a challenge to address the
concept of trust in research involving interdisciplinary aspects.

2.5.1 Relationship between trust and consumer intention to adopt fintech services

Further, with regard to the technologies that have been developed based on internet operations, the
generation of trust has been considered a decisive factor in stimulating services provided over the internet
(Meyliana et al. 2019; Hu et al. 2019; Mufioz-Leiva, et al. 2017; Stewart and Jujens, 2018; Hanafizadeh et
al. 2014). This is because, in the absence of practical guarantee, users cannot be certain that the service
provider or other parties will not resort to undesirable activities, such as unauthorized use of credit card
information, violation of privacy, conducting an unauthorized transaction (Harper et al. 2021; Chen, 2013;
Kim, et al. 2009). At the same time, it must be understood that developing trust through trustworthy
stimulation of services is a major challenge. There appears to be a vacuum in the literature with researchers
unable to anticipate successfully the generation of trust through stimulation of services. In this situation of
lack of appropriate studies that could address consumers’ concern about trust arising due to such aspects as
security and privacy (Harper et al. 2021; Senyo & Osabutey, 2020 Hanafizadeh et al.,2014; Chen, 2013;
Kim, et al. 2009) that are linked to the concept of trust is an important gap in the literature.

In regard to adoption of technology, researchers have highlighted the inseparability of trust and risk (Senyo
& Osabutey, 2020; Hu et al. 2019; Meyliana et al. 2019). Thus, if a user is not confident of using fintech
applications on mobile phones trust may not be generated in the user to adopt fintech. Similarly, if a user
does not feel that the fintech operation through mobile applications is not reliable, then trust may not be
generated in the mind of the user. These are usual happenings that are seen in everyday life and researchers
are cognizant of it (Senyo & Osabutey, 2020; Hu et al. 2019; Meyliana et al. 2019). As far as the theoretical
base is concerned, it can be seen that there are a few theories that could be applied to explain the
phenomenon of trust. This is discussed next.
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2.5.2 Theory Supporting Consumers Trust

As explained in the previous sections, trust as a factor that could leads to the acceptance of new technology,
many theories are found to be used as an application of trust in the literature. For instance, Technology
Acceptance Model (TAM), theory of Planned Behavior (TPB), Unified Theory of Acceptance and Use of
Technology (UTAUT) and Theory of Reasoned Action (TRA) are some of the theories that can be applied
to explain the concept of acceptance of technology. However, with regard to explaining the acceptance as
a form of trust, TRA appears to be the most suitable of the available acceptance theories, as other theories
do not provide the basis to explain trust. For instance, although literature shows that TAM constructs could
be used with trust (e.g. Meyliana et al. 2019), such conceptualisations treat trust as the driver of acceptance
of technology through perceived ease of use and perceived usefulness. However, such coneptualisations do
not explain how trust as a factor can be made as an independent factor when trust itself is dependent on
other factors like risk. For instance, Senyo and Osabutey (2020) and Kawaja and Zaman (2020) have argued
that risk drives trust and hence trust needs to use in association with risk and not in a stand-alone fashion
while investigating the adoption of new technology. Similar arguments can be made with regard to the use
of UTAUT and TPB. UTAUT and TPB are variants of TRA and hence use of TRA which is a more basic
model to explain trust as part this research, concerned with behavioral intention to adopt fintech can be
justified. While there are other theories found in the extant literature including Commitment-Trust Theory
(Morgan & Hunt, 1994), Trust Transfer Theory (Lu et al., 2010; Lim et al., 2006), and Attribution Theory
(Kelley, 1973), empirically it is the technology acceptance or intention to accept theories like TAM, TPB,
TRA and UTAUT that have been applied to conceptualize trust.

According to TRA, actual behavior can be anticipated through three main cognitive components, attitude
subjective norms, and intentions. Furthermore, TRA explained that attitudes, as a person's positive or
negative (unfavourableness or favourableness) feelings about preforming the target behavior. While, the
theory defined subject norms (social influence) as a concept which depends on person's perception that
most people who are considered important to that person (e.g., parents, friends, teachers) feel that the person
should or should not preformed the behavior in question (Ajzen & Fishbein 1980). Ajzen and Fishbein
(1980) articulated this concept first by explaining intentions as a person’s decision to do or don't do a certain
behavior. Besides, the theory says that behavioral beliefs are likely to influence attitude while normative
beliefs influence subjective norm. An example of positive subjective norms could be when a consumer has
a positive subject norm of buying organic foods, the consumer will be more likely to have the intention of
buying organic foods (Marija et al. 2015; Chen, 2007).

Figure 2. 3 Theory of Reasoned Action
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The Theory of Reasoned Action (TRA), developed by Ajzen and Fishbein 1980 in social psychology
discipline, is one of the most widely used models to explain the role of users' trust in technology
(Hallikainen & Laukkanen, 2018; Teo & Liu, 2007). According to Teo and Liu (2007) trust signifies an
individual’s beliefs and confidence, and as a result the individual’s behavior could be determined by it (Teo
& Liu, 2007). For example, in the case of behavioural intention of consumers of banks to adopt fintech
services, it is the belief of the customer that the concept is useful, acceptable, as well as the confidence of
the consumer to successfully employ it for banking transactions that would generate trust in the customer.
This argument could be applied to explain why trust can influence adoption of fintech services. Examples
of use of TRA in technology adoption can be seen in investigation of an individual's IT usage by researchers
(Taherdoost, 2018; Kuo, et al. 2015). There are other examples of using TRA in intention to adopt

technology research.

Moreover, literature shows that TRA has been used in research concerning technology acceptance to
determine the behavioural intention of people in adopting the technology. For instance, Jian et al., (2017)
used the concept of TRA in understanding trust and perceived usefulness in the consumer acceptance of e-
services. Also, Lin et al. (2014) applied TRA in studying the evolution of consumer trust in mobile
commerce. The application of TRA to fintech services adoption has been in the research efforts of
Lishomwa and Phiri (2020) and Yousafzai (2010). Taking the support of the research outcome of Lishomwa
and Phiri (2020) and Yousafzai (2010) it can be argued that the TRA can be applied to explain the concept
of fintech services. However, the usefulness of TRA is limited since TRA does not specify practical
behavioral beliefs that could affect an attitude (Jian et al., 2017; Bhattacherjee & Lin 2015). Also, TRA
lacks ability to address the role of habit. Yet, applying TRA to explain the influence of trust on the intention
to adopt fintech services could extend TRA to the area of fintech services adoption. After identifying TRA
as the main theory that can explain the concept of trust of users in fintech adoption, the next section dwells
on the operationalization of trust in the context of the diffusion of fintech and the behavioural intention of

its adoption by users.
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2.5.3 Operationalisation of trust of consumers in fintech services

Trust as a construct has been operationalized in different ways in the literature. For instance, Daud et al.
(2018) conceptualized trust as a mediating variable between perceived ease of use and customer satisfaction
and loyalty in while investigating the satisfaction and loyalty of customers of a particular
telecommunication firm in Indonesia. Notable this research did not use the concept of diffusion of
innovation. Ozen et al. (2018) suggested a complex model through a systematic review of the literature and
used trust as the determinant of intention to use of e-government. In this study the researchers used TAM,
TPB and DOI. Boz and Ozen (2019) developed a conceptual model and showed that risk avoidance
determines the trust on internet banking services. Hanafizadeh et al. (2014) showed that trust as a factor
directly influences intention to adopt mobile banking in association with other covariates including
perceived risk. Senyo and Osabutey (2020) conceptualized a complex model in which perceived risk
influences service trust and agent trust which in turn determine the mobile money use. In another
conceptualization Robbins (2016) using the Structural-cognitive model of trust that was built over the

concepts of Dietz (2011) posited that trust as a construct influences perceived risk and uncertainty.

Some important aspects that need to be understood from the above conceptualisations are that none of the
researchers, except Hanafizadeh et al. (2014) investigated the operationalization of trust in an environment
where a technology is diffusing. Also, the research efforts of Hanafizadeh et al. (2014) utilize of DOI was
restricted in one component of DOI namely compatibility, while other components of DOI have been
ignored. Finally, it can be seen that trust as a factor has been shown to be associated in the models of only
Senyo and Osabutey (2020) used risk as determining usage of mobile money through trust as a factor, while
others have directly use risk and trust as influencing intention adopt directly or did not use risk as a factor
at all. These arguments point towards lack of research outcomes that have discussed in-depth the concept
of trust in an investigation concerning fintech services adoption in the presence of perceived risk. The
importance to associate perceived risk in a model that concerns trust as a factor influencing intention to
adopt fintech services arises from the fact the perceived risk and trust are considered to be interrelated in
the literature (Meyliana et al. 2019). This is an important gap in the literature. At the same time, it can be
seen that trust as a construct has been dealt with varyingly in the literature and employing it in a model

could be challenge.
Furthermore, many researchers have confirmed that consumers' trust of specific services plays a major role

in the adoption intention decision making, the same is also applies in the context of fintech services
(Meyliana et al., 2019; Hu et al., 2019; Mufoz-Leiva et al., 2017; Malaquias and Hwang, 2016; Koksal,
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2016; Kesharwani and Singh, 2012). The more the consumer trusts the service provider, the more the
consumer's willingness to use the service, and the easier it is to promote behavior (Koksal, 2016). Therefore,

it seems to be necessary to investigate trust as a factor that effects on the intention to adopt fintech services.

2.5.4 Relationship between trust and perceived risk

In studies related to fintech services, the role of trust is significantly important due to the big and high
dimensional data involved in fintech services. Moreover, trust and perceived risk are an interrelated concept
that has been repetitively identified in the literature as a key barrier of adopting fintech services such as,
mobile banking and online services (Meyliana et al. 2019; Mufioz-Leiva, et al. 2017; Hanafizadeh et al.
2014). Consumers' trust needs to be formed and retained in the long term, and understating the risk
perceived by the consumers is very important for the bank to identify the barriers of consumer's adoption
and eliminate them. This was also proven by the research conducted by Kim et al. (2009) in which it was
argued that fintech services are perceived to be associated with higher risk compared to the traditional
methods of banking. Thus, trust of the consumer in the services is expressed as the key factor for adopting
fintech services. Extending these arguments to this research which is being conducted in an environment
where fintech services are still diffusing, it was necessary to understand how trust could impact intention
to adopt fintech during the process of diffusion of fintech services as trust could change over a long term
(Ryu & Ko, 2020). It was important to study how trust affects the intention of potential consumers to adopt

fintech services, as well as the factors that can affect trust in an environment where fintech is still diffusing.

This study believes that trust refers to consumer's overall objects of perceived utility. Kesharwani and Singh
(2012) revealed that consumers' trust can induce behaviors, and trust is formed by the consumers' inherent
characteristics. Moreover, fintech services adoption characteristics have a certain inherent risk (Lee &
Turban, 2001). Scholars indicate that trust is closely related to perceived risks, thus, consumer's perception
of the service perceived of risk will have a significant impact on the trust of banks (Malaquias & Hwang,
2016). Despite the fact that some evidence exists in the extant literature on the relationship between trust
and perceived risk, it must be noted that in an environment where fintech is still diffusing, the relationship
between trust and perceived risk is an area that lacks clarity (Senyoa & Osabuteyb, 2020; Meyliana et al.
2019; Hu et al. 2019). Lack of clarity in this area can clearly lead to misunderstanding concepts of trust and

risk associated with fintech adoption. This is another gap that needs to be addressed.
As far as evaluation of trust is concerned, it can be seen that a majority of researchers have used empirical
models that have been tested using quantitative studies (Meyliana et al. 2019; Mufioz-Leiva, et al. 2017;

Hanafizadeh et al. 2014) with a few using qualitative studies (Ozen et al. 2018; Robbins, 2016). Considering
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that the nearest research paper that can be compared to the current study is the one that is written by Senyo
and Osabutey (2020), it can seen that the results of the research showed that relationship between trust and
risk have been validated using Likert scale. Other researchers have also identified scales to measure trust
using Likert scales (e.g. Munoz-Leiva et al. 2017; dan Bosque, 2013; Huang, 2015; Hanafizadeh, 2014)
which provide the basis to identify a scale for measuring trust in any research concerning beahvioural
intention to adopt fintech services. After discussing the application of TRA to explain the relationship
between the trust perception and fintech adoption intention of consumers, the next section deals with the
theory related to the customer perceived risk in fintech services and its adoption.

2.6 Concept of perceived risk

In general, most of the online technologies and innovations have inherent risks as those technologies are
virtual (Abubakar et al. 2019). Featherman and Pavlou (2003) defined risk as the perception of losses related
to the use of technology. Featherman and Pavlou (2003), also defined perceived risk as the potential for
loss in the pursuit of getting benefits while using a certain type of technology. Literature refers to risk as
the tendency of a person for accepting a threat (Rogers, 1995). Perceived risk has a relationship with the
person's tendency for accepting particular innovation based on its negative side effect and the probability
of that risk occurring (Rogers, 1995). As a practical example, it can be seen that fintech services are
perceived to be risky especially to consumers who lack the knowledge or experience to assess or use them
properly, leading to greater risks of harm such as threats of hacking the accounts and leak of private
information. The perception of the consumers about the risks involved while using fintech services implies
that consumers are prepared to face such threats and take a risk to adopt fintech services which is seen in
the banking business. In recent decades, the concept of perceived risk has changed, due to change in
consumers' behavior and their inclination to an online transaction (Rodrigo et al., 2019; Bhowmik, 2017;
Bogdan et al., 2015; Laukkanen and Kiviniemi,2010). Previously, perceived risk referred mostly to product
or service quality and fraud. However, today perceived risk is also referring to other types of risk such as
to the social risk, psychological and financial risk that are possible in online transactions (Rodrigo et al.,
2019; Bhowmik, 2017; Bogdan et al., 2015; Laukkanen and Kiviniemi,2010).

The literature shows that perceived risk is a major factor that could anticipate the sustainability of an
innovation or new technology (Hanafizadeh et al. 2014). The various descriptions and definitions of risk
point out that as a concept, the perception of risk of the consumers is a major area of concern for both the
service providers and the consumers alike. Damage caused due to lack of implementation of appropriate
risk mitigation techniques in the banks could seriously dent the adoption of fintech services by consumers

and erode the custome
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r trust in the banks. In addition, the concept of perceived risk and its impact on adoption of fintech services
compounds when fintech services are still diffusing. For instance, in the relevant literature it is found that
adoption of a technology at an early stage of diffusion could cause greater risk when compared to later
adoption (Shin et al., 2016). However, there is no conclusive evidence to establish this and it is not clear

whether perceived risk as a factor, affects the adoption intentions at the early stage or later stage of diffusion.

A number of areas of concern could be seen in the literature with regard to the way perceived risk is
conceptualized and operationalized (Senyo & Osabutey, 2020; Caldwell & Holloway, 2017; Robbins,
2016). Researchers point out that risk is a major factor that needs to be addressed by the banks while offering
fintech services, and must be treated more cautiously and carefully in order to prevent occurrence of any
damage. In this context literature concerning technology adoption shows that current knowledge available
to understand how perceived risks related to new online technologies and innovations like fintech services
affect adoption intention of consumers is not complete and is murky (Lishomwa & Phiri, 2020; Hu et al.
2019; Meyliana et al. 2019). This is a gap in the literature. Lack of knowledge on how to understand
perceived risk concerning fintech services can affect control mitigation plan leading to avoidable damages.
Considering the fact that perceived risk can impact adoption of fintech services, the next section dwells on
the relationship between perceived risk and intention to adopt. Additionally, it is seen in the relevant
literature that perceived risk is almost always associated with trust, the following section addresses the

linkage between perceived risk and intention to adopt fintech in the presence of trust.

2.6.1 Perceived Risk and its Relationship with Trust and Consumer Intention to Adopt
Fintech Service

Perceived risk is considered as a very crucial factor that indicates consumer's adoption of new technology
such as fintech services. Moreover, there is a greater risk in using fintech services in comparison to other
traditional banking services due to distant connections (Rodrigo et al., 2019; Bhowmik, 2017).
Additionally, studies indicate that perceived risk can be considered to be a form of lack of trust and most
researchers believe that perceived risk is the main factor that negatively affects the adoption of a certain
type of technology (Hu et al., 2019; Sikdar, 2015; Kesharwani et al.2012). While Khedmatgozar and
Shahnazi (2018) argued that the degree of risk perception factor is highly affecting the adoption of e-
services, Bansal et al. (2010), insisted that consumers worried when using fintech service due to the misuse

of their personal information, which could lead to serious consequences.
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Additionally, although Hu et al (2019) and Meyliana et al (2019) indicate in their research that perceived
risk does not affect consumers' intention toward the adoption of fintech services, Wu and Wan (2005) found
that there is a strong association between perceived risk and the intention to adopt fintech services, such as
mobile banking. For instance, fintech services involves technologies, including cloud computing, big data,
and the internet of things, there are potential risks that could affect consumers availing those services (Zhou
etal. 2010). Thus, perceived risks arising from the use of fintech services can significantly affect consumers'
willingness to adopt the technology (Bansal et al. 2010). Furthermore, when banks provide financial
services to consumers through technological means, consumers of banks must make available their private
information to enable the banks to complete a comprehensive authentication of the consumers and to grant
access to use the specific service. This could reduce the consumers' trust in fintech services provided by the
banks (Malaquias & Hwang, 2018). On the other hand, Kim and Prabhakar (2000) found the perceived risk
would affect the consumers' trust which could in turn affect the intention to adopt. These examples from
the literature show that perceived risk is a very important construct that could affect the intention of the
consumers to adopt fintech services and their trust. The above contradictions have caused more
misunderstanding about the relationships that exist between perceived risk and intention to adopt fintech
services on the one hand and perceived risk, trust and intention to adopt fintech on the other. Thus in this
research perceived risk was investigated as part of this study in conjunction with trust and behavioural
intention to adopt fintech. Further in order to understand how to operationalize perceived risk as part of the
study, it was necessary to review the relevant theories that could lend support in conceptualizing and
operationalizing of perceived risk. In this context the research critically reviews Protection Motivation

Theory (PMT). Reason for choosing this theory is explained in the following sections.

2.6.2 Theory Supporting Consumers Perceived Risk

Protection Motivation Theory (PMT) (Figure 2.4) was founded by Rogers in 1975 to have a better
understanding of fear appeals and how people deal with it. However, in 1983, Rogers expanded this to a
more general theory of persuasive communication. Rogers’ (1975) theory is one of the most cited theories
in the literature. Amongst the different theories that have been used in the literature that explains how risk
factor is associated with new technological innovation, protection motivation theory (PMT) was found to
be useful in the context of fintech and supported in the literature (Jansen and Schaik, 2017; Boss et al. 2015;
Vance et al. 2012). Literature shows that a majority of the technology adoption models concentrated on the
beneficial technologies. However, PMT theory, considered to be a potentially valuable model for predicting

the adoption of protective technologies, focused on helping users to avoid harmful, negative technologies
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that are growing in number. Examples of such negative technologies include cybercrime, malware and data
breaches (Chenoweth et al. 2009).

Figure 2. 4 Cognitive processes of protection motivation theory (PMT)
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Source: Rogers (1983)

According to PMT, a person is likely to protect himself or herself when that person anticipates negative
consequences, has the desire to avoid those consequences, and feel that he or she can initiate preventive
measures (Inouye, 2014). PMT links risk perception with incidents and injuries and argued that personal
protection increased when people have a reason for being alarmed, generally due to previous incidents
(Sheeran et al., 2014). A classic example is the withdrawal of a particular brand of smartphone recently
with users reporting serious battery problems. In this case batteries had the potential to blow off and were
a threat to safety (Thomas et al., 2017). The use of PMT in understanding risk perception while the new
technology is diffusing has been found in the literature (Bae, 2018; Chen, 2013; Pahnila et al., 2007). For
instance, Bae (2018) used the concept of PMT in studying the factors that determined innovation resistance
and innovation acceptance on internet primary bank in Korea. Similarly, Pahnila et al. (2007), studied the
factors that explain employees' adherence to information security policies in the area of compliance. This
study was conducted in Finland and data was collected from Finnish companies. Bae (2018), Chen (2013),
and Pahnila et al. (2007) research concerns were related to the behavior intention of people when faced
with risk. These examples provide support to the argument that PMT could be used to explain the behavioral
intention of people when they perceive risk in the contexts of innovation diffusion of new technology and

banking.

The banking sector has been always under attack for hundreds of years. Starting with physical theft, then
moving to computer fraud. Today, the primary risk is cyber fraud and hacking into customers personal
account. As consumers move to use fintech services and perform transactions online the risk of data breach
increases. An example of the application of PMT regarding explaining risk while adopting fintech services
could be seen when the consumers who have adopted fintech services, do not know the perceived risks

associated with this technology (e.g. cyber risks, hacking, phishing, data breach). Those kinds of risks are
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constantly apprised by banks to their consumers by conducting awareness campaigns through Short
Message Service (SMS), emails, and social media channels. The awareness campaign aims to encourage
safe online usage of services by consumers. This also enables the customers to be alert about the risk they

could perceive which is explained by PMT.

However, PMT suffers from certain limitations for instance application of PMT to explain the diffusion of
innovation that has a component of risk is mostly restricted to the development of theoretical models, that
portray relationships between variables that are rarely experimentally tested (Andr’e & Laurencelle, 2020).
Lack of experimental proof could be a major limitation to trust the application of any theory including
PMT. Moreover, PMT is mostly applied in research concerning health issues and how people would react
when they get diagnosed with health-related illnesses (Milne et al. 2000; Pechmann et al. 2003; Prentice-
Dunn et al. 2009). Yet, there is a possibility shown by the research outcomes produced theoretically so far,
that PMT could be applied to technologic innovations (Ifinedo, 2012; Johnston et al. 2010), for instance,
fintech services, to understand how consumers perceived the risk about innovations like fintech. In the
absence of a well-established model in the context of banks that have begun to offer services using fintech,
explaining the perception of risk by applying PMT could expand the application of PMT to innovations.
Thus, despite this limitation of PMT, it still offers a basis for its application to explain fintech service and

its diffusion.

2.6.3 Operationalisation of perceived risk of consumers in fintech services

As far operationalisation of perceived risk is concerned, it can be seen that various researchers have
operationalized it differently. For instance, Hanafizadeh et al. (2014) have conceptualized perceived risk as
directly influencing intention to use mobile-banking as an independent variable which is echoed by
Meyliana et al. (2019) who linked perceived risk to behaviour intention to adopt fintech services as an
independent variable as well. However, Mu noz-Leiva et al. (2017) have conceptualized perceived risk as
a mediating variable between trust and intention to use mobile banking application which is supported by
other researchers including Ryu and Ko (2020) and Lin et al. (2014). Contradicting the mediating character
of perceived risk, Al nawayseh (2020) argued that perceived risk can only drive trust and intention to adopt
and not the other way an argument supported by Senyo and Osabutey (2020) and Hu et al. (2019) who
researched on intention to adopt fintech. Hu et al. (2019) has also linked perceived risk as an independent
variable that directly influence intention to adopt, through attitude of the users. Al nawayseh (2020)
conceptualized perceived risk as an independent variable and linked it to trust and intention to adopt

constructs directly and through trust to intention to adopt indirectly. These examples clearly indicate the
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multiple character of perceived risk. This character enables the researchers to conceptualize perceived risk
in multiple relationships depending on the way risk can operate. For instance, if fintech services are
perceived to be risky, it will affect trust of the users directly which in turn could affect the intention to adopt

fintech services.

On the other hand, if fintech services has already diffused to some extent and some users have started using
it, then other users could start trusting fintech services and adopt it even if they know that there is some risk
associated with fintech services. In this case due to trust the users are willing to take risk and then adopt
fintech services. There are also instances where perceived risk is directly linked to intention to adopt
regardless of trust and such situation may likely be those that are very essential for the users who cannot
remain without adopting the technology, for instance use of mobile phone. Based on the above examples,
it can be seen that researchers involved with fintech services adoption need to be understand in the context
in which the concept of perceived risk of users is being addressed as a construct and accordingly
conceptualise it. Rarely perceived risk is suggested to be investigated using qualitative methods as it is
conceived to be a construct at the personal qualitative level based on a set of actions that cannot be
objectively evaluated (Inouye, 2014). Despite contradictory conceptualisations and evaluations of
perceived risk, literature shows that the conceptualization of perceived risk has been widely shown to be as
a quantitative variable and measured using objective methods. Measurements of perceived risk are found
to be made using Likert scale by most researchers (Thakur & Srivastava, 2013; Chen, 2013; Akturan &
Tezcan, 2012; Koenig-Lewis et al. 2010; Lee, 2009).

2.7 Gap found in the literature

The adoption process of any innovational products or services is considered to be successful only if the
innovation is found to be risk free, trusted and accepted by people (Al nawayseh, 2020; Damanpour &
Gopalakrishnan, 2001; Damanpour & Gopalakrishnan, 1998). The same applies to fintech services
(Lishomwa and Phiri, 2020; Hu et al., 2019; Bae, 2018 and Chen, 2013). Most researchers focused on
studying the consumer acceptance by examining the behavior of consumers accepting an innovation by
focusing in some aspects concerning diffusion, perceived risk and trust (Senyo & Osabutey, 2020; Hu et al.
2019; Meyliana et al. 2019; Ryu, 2018; Stewart & Jujens, 2018; Chuang et al. 2016; Kim et al. 2015).
However, studies rarely examined the adoption, the diffusion, the perceived risk of consumers and trust in
fintech services, collectively and in one research. The banking industry has spent huge amounts of money
as investments in new technological innovation services. Yet, Banks often complain that consumers are not

fully utilizing it, including fintech services (Senyo & Osabutey, 2020; Meyliana et al. 2019; Hu et al. 2019).
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There is a need to understand the consumer behaviour with regard to fintech services adoption. Usually, it
is thought that consumers are more conservative when they are exposed to a proposal of adopting a new
banking technology and hence, the adoption of fintech services could be slow. However, the discussions in
the previous sections have shown that may not be the case. Without a full understanding of possible barriers,
banks are hard-pressed to develop sound strategies to encourage customers to adopt fintech services.

Research on fintech is a recent phenomenon. Knowledge on fintech services’ adoption by consumers is still
limited (Hu et al. 2019; Gomber et al. 2018). Especially, when fintech is still diffusing. The current
understanding of the factors influencing the adoption of fintech services is clearly shrouded by clouds
(Meyliana et al. 2019; Hu et al. 2019; Gomber et al. 2018; Hanafizadeh et al. 2014). While diffusion of
fintech services is itself a complex phenomenon, current research outcomes do not provide a comprehensive
and complete understanding on how fintech services is received by consumers and what their perceptions
are with regard its risk and trust. At the same time examining the factors involved in the process of adoption
of fintech services by consumers is becoming fundamental to the banking industry to ensure the success
adoption (Meyliana et al. 2019; Hu et al. 2019; Gomber et al. 2018). A better understating of the adoption
of fintech services by consumers during diffusion is an urgent need and would therefore lead to find ways
that could enable the successful adoption and utilization of those fintech services by consumers. Lack of
such an understanding in the literature is a major challenge facing the IS community and the banking service
providers. So far research outcomes produced in this context are mixed and inconclusive (Senyo &
Osabutey, 2020; Meyliana et al. 2019; Hu et al. 2019; Lee, 2018; Stewart and Jujens, 2018 ). Additionally,
Gomber et al. (2018) points to the inconsistency in research findings related to fintech services adoption

and diffusion research. These are important and major gaps found in the extant literature.

Moreover, the currently available research outcomes that have examined the factors that concern with
fintech services adoption in the related literature fall short of providing a clear understanding and validation
of the set of characteristics that influence the diffusion, perceived risk, trust and the adoption of fintech
services. It is virtually impossible to draw a firm conclusion from the current research efforts on the factors
that influence the diffusion of fintech service and its adoption. This is a major gap in the literature. Yet,
identifying the factors that enable or inhibit the adoption of the fintech services is fundamental to address
this gap and further investigations are needed. Despite this challenging situation literature offers some
support to proceed with further investigations on diffusion of fintech services as an innovation and
behavioural intention of consumers to adopt fintech services. Literature shows that researchers have
identified various factors such as intention to adopt fintech services, perceived usefulness, perceived ease
of use, trust, perceived risk, relative advantage, complexity, compatibility, trialability, and observability

providing some basis to conduct further investigations. While there is no comprehensive study that
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integrates these factors into a single conceptual model and measures how those factors work together when
fintech services is still diffusing and influence the behavioural intention to adopt fintech services by bank
consumers, still there are some useful concepts found in the extant literature that promise support.
Literature review shows that theories could provide support to investigate the abovementioned constructs
namely, DOI, TAM, TRA and PMT. Also, there is a novel method of integrating DOI and TAM that was
found to provide a strong basis for researchers to develop a parsimonious conceptual model that could
explain the operation and functions of DOI factors and TAM factors when concurrently tested in one model
to investigate the diffusion of fintech services as an innovation and behavioural intention of consumers to
adopt fintech services. Furthermore, trust and perceived risk need to be brought into the same model in
which consumers’ behavioural intention to adopt fintech is a part. Thus there is a need to understand how
TRA and PMT could be used to link the concepts of perceived risk and trust with an integrated DOI-TAM
model. These are formidable gaps that need to be bridged.

2.8 Chapter Summary

This Chapter provided an extensive review of the literature, as it focused on the availability of previously
models employed by researches in the area of intention behavior of the consumers' to adopt fintech services.
The review of the literature delivers a summary of all the components along with the associated theories
that will be part of the conceptual model and the hypotheses drawn in the next Chapter, in line with the
existing literature to support the investigation being undertaken by this research. In short, the behavioural
intention of users of banks to adopt fintech is an important area of concern for researchers, service providers
and the consumers. Literature review shows understanding the behavioural intention of consumers of banks
to adopt fintech services could be improved to enhance adoption rate. Two dominant theories, DOI and
TAM, were found to be useful although integrating them was found to pose challenges. Next, an integrated
DOl and TAM model was not found to be sufficient to explain behavioural intention of consumers of banks
to adopt fintech services as factors like perceived risk and trust might require attention as well.
Understanding the holistic operation of an integrated DOI-TAM model in the presence of perceived risk
and trust was found to be an area not addressed in the literature but promising to bridge the many gaps that
exist in the extant literature. This Chapter provided a review of all the concepts and the associated theories
that need to be considered. The whole review suggests that there are possibilities to develop a conceptual
model and draw hypotheses that could be used to investigate the gaps in the literature. Thus, in the next
Chapter a theoretical framework is drawn to understand how the gaps in the literature could be addressed

using the outcomes of Chapter.
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3.1 Introduction

Advancing technologies are changing the entire landscape of modern living. As highlighted in Chapter 2,
the world is witnessing the introduction of a host of new technologies that are promising to bring a total
revolution in the financial industry. Fintech has the potential to change the way consumers transact in
different sectors, most important banks. While fintech services has been already introduced in the banking
sector in many countries recently, the effect of fintech services on consumers and the behavioural intention
of consumers to adopt fintech services are yet to be fully understood. This argument is supported by the
literature (Senyoa and Osabuteyb 2020; Meyliana et al. 2019; Hu et al. 2019). Also, the literature review
shows that fintech as a concept has several advantages and limitations. While advantages promise to
enhance the way banking has been carried out until now, the limitations can be unnecessary hindrances that
could prevent the adoption of fintech services by end-users. The literature review showed various aspects
concerning the adoption of fintech services and provides in-depth insight into the challenges faced by banks
in dealing with consumer adoption of fintech services (Meyliana et al. 2019; Hu et al. 2019; Lee, 2018;
Stewart & Jujens, 2018). Additionally, literature shows that there is a lack of knowledge about factors that
affect consumer's intention to adopt fintech services introduced by banks particularly when one considers
the fact that fintech services as an innovation is still diffusing. Literature is silent on how adoption of fintech
services happens during the process of diffusion and what factors determine its diffusion and adoption by
consumers of banks.

Chapter 2 has identified certain gaps in the literature that contribute to those limitations. This research
attempts to address some of those limitations in this Chapter through the development of a theoretical
framework which is depicted as a conceptual model (Figure 3.1) supported by appropriate theories. This
conceptual model has identified ten factors from the literature review. Those factors are perceived
usefulness of fintech services, perceived ease of use of fintech services, diffusion of fintech services
(including the five factors concerning diffusion namely relative advantage of fintech services, complexity
of fintech services, compatibility of fintech services, trialability of fintech services and observability fintech
services), trust of consumers on fintech services and the perception of risk by the consumers adopting
fintech services. The Chapter has been laid out as follows. Section 3.2 provides an overview of idenified
factors determining the consumers’ adoption intention of fintech services, while section 3.3 to 3.6 discusses
the theories that be applied to the various relationship between the factors identified. The theories lend
support to explain the relationships that could be assumed amongst these factors and their influence on
consumer intention to adopt fintech services is also discussed in those sections, followed by derivation of
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the investigated hypotheses representing those relationships. The hypotheses led to the development of the
proposed conceptual model, which is presented in section 3.7. Section 3.8 summarizes the Chapter.

3.2 Factors determining the consumers’ adoption intention of fintech services

The adoption of fintech services by consumers using banking has attracted the attention of consumes,
researchers, bankers, and policymakers (Kolesova & Girzheva, 2018). Banks across the world have already
introduced fintech services as part of their business. However, there are concerns associated with the fact
that adopting fintech services by the consumers are developing at a slower pace than fintech itself (Hu et al.
2019; Meyliana et al. 2019; Kolesova & Girzheva, 2018).

Two of the factors that have been already identified in the literature as affecting the behavioural intention
of consumers to adopt fintech services of banks, which are perceived usefulness (PU) of fintech services
and perceived ease of use (PEU) of fintech services and antecedents that affect both perceived usefulness
and perceived ease of use of fintech services (Hu et al. 2019; Mutahar et al. 2017). However, there is no
consensus amongst researchers on the different antecedents that affect perceived usefulness, perceived ease
of use and consumers’ adoption intention of fintech services while fintech is still diffusing. For instance,
Meyliana et al. (2019) argue that trust and preserved risk are two independent factors affecting perceived
usefulness. But, Hu et al. (2019) and Mufoz-Leiva et al. (2017) have tested a model involving the
combination of preserved risk and trust as affecting the attitude of the consumers to adopt fintech services.
The study by Hu et al. (2019) is in the context of China while the study by Mufioz-Leiva et al. (2017) is in
the context of one of the largest European bank. Similarly, Al-rahmi et al. (2019) and Mutahar et al. (2017)
have argued that factors delineated by the diffusion of an innovation, such as relative advantage,
complexity, compatibility, trialability, and observability can be considered as the antecedents affecting both
perceived usefulness and perceived ease of use.

While there is a lack of consensus amongst researchers on the set of antecedents that could affect perceived
usefulness, perceived ease of use and behavioural intention to adopt technology. What emerges is that there
are definite antecedents that need to be considered to explain how consumers’ behavioural intention to
adopt fintech services is affected by perceived usefulness, perceived ease of use and intention to adopt new
technology. This argument is also supported by Mutahar et al. (2017) who have recommended further
research to be conducted to understand the behavioural intention to adopt fintech services by including new
factors that could influence the consumers behavioural intention to adopt fintech services. Similar
arguments could be extended to the models developed by other researchers (Al-rahmi et al. 2019 Hu et al.
2019), Meyliana et al. 2019; Mufioz-Leiva et al. 2017; Mutahar et al. 2017).
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Thus, this research applies the concepts of the model developed by Mufioz-Leiva et al. (2017) by including
risk and trust as antecedents of behavioural intention to adopt fintech services. In addition, the concepts in
the models developed by Al-rahmi et al. (2019) and Mutahar et al. (2017) have been used in this research
to understand other factors that influence behavioural intention to adopt fintech services. Which led to the
development of relationships between DOI factors namely relative advantage, complexity, compatibility,
trialability and observability of fintech services as antecedents of TAM factors perceived usefulness and
perceived ease of use. The combined effect of the factors (perceived risk, trust, relative advantage,
complexity, compatibility, trialability and observability of fintech services, perceived ease of use and
perceived usefulness) in an innovative way is expected to provide a way to anticipate consumers’
behavioural intention to adopt fintech services introduced by banks.

To sum up this discussion, it can be said that it is important to examine how the integration of the relative
factors of DOI and TAM can be applied to understand consumers’ behavioural intention to adopt fintech
services in the presence of perceptions of risk and lack of trust in the minds of consumers of banks. This
argument provides the basis to draw the theoretical framework to understand the above linkages as
described next.

3.3 Relationship between perceived ease of use, perceived usefulness, and intention
to Adopt fintech services

Perceived usefulness and perceived ease of use influence the behavioural intention to adopt fintech services
is supported by TAM (Senyoa & Osabuteyb, 2020; Meyliana et al. 2019; Hu et al. 2019; Lee 2018; Stewart
& Jujens, 2018). TAM is a widely used theory that enables the prediction of user behavioral intention to
adopt the technology by using two constructs perceived usefulness and perceived ease of use to determine
the third construct namely behavioral of intention of users to adopt a technology. TAM is widely
represented by the three constructs over the past few decades. The studies of adoption of mobile banking
Mutahar et al. (2017) (also see Hanafizadeh et al. 2014) and adoption of online banking services by Hu et
al. (2019) (also see Meyliana et al. 2019) are examples that have used TAM to explain adoption of fintech
services using perceived usefulness and perceived ease of use. Thus, through TAM theory it is possible to
explain and establish a relationship between the three factors below.

3.3.1 Relationship between perceived usefulness and behavioural intention to adopt fintech
services

Perceived usefulness of fintech services is a measure of the degree to which the use of a technology will
improve consumers’ banking experience. Thus, leading to its adoption by the consumers. Although, it is
still not clear to what extent behavioural intention to adopt fintech services will be influenced by perceived
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usefulness during diffusion and in what direction. It is possible to posit that perceived usefulness influences
behavioural intention to adopt fintech positively during the diffusion of fintech services an argument
supported by other researchers.

e Perceived usefulness — Intention to adopt fintech services (Hu et al. 2019; Meyliana et al. 2019,
Mutahar et al. 2017, Hanafizadeh et al. 2014)

The hypothesis is:

H1: During the diffusion of fintech services consumers’ perceived usefulness of fintech services positively
influences the consumers’ behavioural intention to adopt fintech services.

As far as measuring the constructs perceived usefulness and behavioural intention to adopt fintech services,
a five point Likert scale has been used widely by researchers to collect data and test the relationship. The
instrumentation that measures the construct perceived usefulness in this research relied upon the
instruments already developed and tested by other researchers, as those instruments have also been tested
for their reliability and validity. Thus, perceived usefulness was measured based on the instruments
developed by Chen (2013) and Davis et al. (1989) and adapted those instruments to suit this research. As
far as the construct intention to adopt fintech services is concerned, this research relied upon the tested and
validated research instrument developed by other researchers namely Hanafizadeh et al. (2014) and
Venkatesh and Davis (2000).

3.3.2 Relationship between perceived ease of use and behavioural intention to adopt fintech
services.

perceived ease of use refers to the consumers’ perception of the amount of effort needed to use a technology
and therefore they are likely to adopt that technology, e.g. fintech (Olushola & Abiola 2017). As explained
in the previous section, perceived ease of use is an important construct of TAM and has been well explained
in the literature using TAM. In addition, it has been widely used by researchers in which behavioural
intention to adopt fintech services was investigated (Hu et al. 2019; Meyliana et al. 2019, Mutahar et al.
2017, Hanafizadeh et al. 2014). The relationship between perceived ease of use as anticipator of behavioural
intention to adopt technology has been well tested and established by researchers. Thus, as in the case of
perceived usefulness, it is possible to posit that perceived ease of use, directly influences behavioural
intention to adopt fintech services. However only a few researchers have investigated the direct influences
behavioural intention to adopt fintech services while fintech services are still diffusing. Therefore, this
research aims to understand the extent to which perceived ease of use directly influences behavioural
intention to adopt fintech services during the diffusion of fintech services which is represented as follows:
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e Perceived ease of use — Intention to adopt fintech services (Hu et al. 2019; Meyliana et al. 2019,
Mutahar et al. 2017, Hanafizadeh et al. 2014)

The hypothesis is:

H2: During the diffusion of fintech services consumers’ perceived ease of use of fintech services positively

influences the consumers’ behavioural intention to adopt fintech Services.

As far as measuring the constructs perceived ease of use and behavioural intention to adopt fintech services,
a five point Likert scale has been used widely by researchers to collect data and test the relationship. The
instrumentation adapted in this research to measures the construct perceived ease of use relied upon the
instruments already developed and tested by other researchers as those instruments have also been tested
for their reliability and validity. The instruments developed by Chen (2013), Yu (2012), Lin et al. (2008)
and Gefen et al. (2003) were relied upon in the research to measure perceived ease of use.

3.3.3 Relationship between perceived usefulness and perceived ease of use

Apart from the relationships that could be established amongst perceived usefulness, perceived ease of use
and behavioural intention to adopt fintech services as mentioned above, TAM posits that perceived ease of
use influences behavioural intention to adopt fintech services through perceived usefulness. Thus,
perceived ease of use is conceived to be influencing perceived usefulness in TAM literature and such a
relationship has been well investigated and tested in multiple technological contexts involving fintech
services (Hu et al. 2019; Meyliana et al. 2019, Mutahar et al. 2017). An important caveat is that during the
process of diffusion of an innovation it is not clear whether perceived ease of use will still influence
perceived usefulness as literature provides evidence of contradictory postulations. For instance, Alwi et al.
(2019) used perceived usefulness and perceived ease of use as independent variables to investigate
consumer intention to adopt payment type of fintech services, but not during diffusion. While Lin et al.
(2014) have conceptualized perceived usefulness as being driven by confirmation while investigating the
evolution of consumer trust in mobile commerce. In addition, in the research conducted by Min et al. (2018)
on adoption of a mobile application perceived usefulness was not shown to be influenced by perceived ease
of use an argument that is contradictory to TAM.

However, in a majority of the investigations concerning the relationship between perceived usefulness and
perceived ease of use cited in the TAM literature, perceived usefulness is shown to be influenced by
perceived ease of use. However, research efforts that have investigated the relationship between perceived
usefulness and perceived ease of use as postulated in TAM during the time of diffusion of an innovation
are far and few which necessitates the examination of the relationship between the two. Thus, taking into
account the paucity in the literature on the quantum of research outcomes produced in fintech services,
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literature pertaining to the influence of perceived ease of use on perceived usefulness during diffusion of
fintech services and the support of TAM the relationship between perceived ease of use and perceived
usefulness is posited as:

. Perceived ease of use — perceived usefulness (Hu et al. 2019; Meyliana et al. 2019, Mutahar et
al. 2017)

Furthermore, literature shows that perceived ease of use has been conceptualized to influence perceived
usefulness positively in TAM literature. Most research outcomes have established this conceptualization.
Thus, applying these arguments to the current research the hypothesis is stated as:

H3: During the diffusion of fintech services consumers’ perceived ease of use of fintech services positively

influences the consumers’ perceived usefulness of fintech services.

To sum it up, in terms of the relationship between perceived ease of use, perceived usefulness and intention
to adopt fintech services, TAM as a theory has been well established. Moreover, Al-Rahmi et al. (2019),
Mutahar et al. (2017), Mutahar et al. (2017) and Tang et al. (2005) have found statistically significant
relationships amongst perceived ease of use, perceived usefulness, and intention to adopt the technology.
Thus, this research applies the principles of TAM using the three factors namely perceived ease of use,
perceived usefulness, and banks consumers’ intention to adopt fintech services with the support of the
researchers mentioned above. Further to providing the theoretical support for establishing the relationships
amongst perceived ease of use, perceived usefulness and behavioural intention to adopt fintech services
during diffusion of fintech services.

The next step taken was to explain the relationship between the antecedents of TAM constructs and DOI.
As explained in the literature review it can be seen that fintech services are still diffusing. Here it is posited
that the three TAM constructs are influenced by DOI factors as their antecedents based on prior research
related to technology adoption (e.g. Hubert et al. 2018; Mutahar et al. 2017). The rationale for positing that
DOI constructs can act as the antecedents of TAM constructs during diffusion of fintech services as an
innovation can be provided by the fact that TAM allows external constructs to be the antecedents of TAM
constructs. There is evidence to show in the recent literature that DOI and TAM have integrated to enhance
the explanatory power of TAM. Thus the next sections discuss the theoretical basis on which DOl and TAM
can be integrated to explain the influence of DOI factors on perceived ease of use, perceived usefulness and
behavioural intention to adopt fintech services when fintech services are still diffusing.

3.4 Relationship between components of DOI, perceived usefulness and perceived
ease of use of fintech services
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The literature review shows that new technology diffuses before its adoption (Sharma & Mishra, 2014).
While conceding that diffusion components have a role to play, to what extent their influence is exerted on
the adoption of technology are needs to be investigated, to objectively know their contribution. In this
context taking into account the diffusion of fintech services across a bank's consumers, it can be observed
that the influence of five components identified in DOI, namely relative advantage, complexity,
compatibility, trialability, and observability is needed to be studied on fintech services adoption intention
of banks consumers (Yoon & Lim, 2020; Lou & Li, 2017; Mutahar et al. 2017). While examining whether
fintech services have a relative advantage in using it by consumers in banking, its complexity, its
compatibility with consumers’ requirements, it is trialability before adoption and its observability, could
not found to be clear in the literature. Literature has brought out a variety of ways by which the five
components identified by DOI theory could be explain to adoption intention (Yoon & Lim, 2020; Lou &
Li, 2017; Mutahar et al. 2017; Raza et al. 2017; Hanafizadeh et al. 2014; Koenig-Lewis et al. 2010) leading
to a conclusion that there is a lack of a universal model that could be applied to understand the effect of
DOI components on fintech services adoption intention.

In the proposed model, TAM is used as the underpinning theory. However, TAM does not measure all
aspects that could affect individual behavioral intention and actual behavior in technology adoption as it
only focuses on perceived ease of use and perceived usefulness (Davis 1989). Davis (1989) suggests that
the effect of external variables on the construct of TAM model needs to studied. Moreover, many studies
have used the combination of both TAM and DOI applications in different contexts (Al-rahimi et al. 2019;
Hubert et al., 2019; Min et al. 2018; Hus and Lin, 2015; Al-Ajam and Nor, 2013; Zhong et al., 2013). For
instance, Al-rahimi et al. (2019) found it useful to establish the relationship between the five components
(relative advantage, complexity, compatibility, trialability and observability) in the research model and
investigated the students' intention to use e-learning systems in the context of higher education
undergraduate and postgraduate students in Malaysia. Also, Al-Jabri and Sohail (2012) linked the five DOI
factors to behavioral intention to adopt in their investigation on mobile banking adoption.

However, other researchers have argued that not all five factors of DOI are needed to be used to determine
the perceived usefulness and perceived ease of use of technology (Al-Rahmi et al. 2019; Tomatzky & Klein
1982). There is no unanimity amongst researchers in applying the theory of DOI in totality to study
phenomena related to conducting online business, including fintech services. For instance, Hubert et al.
(2018) have use only four components depicted in DOI namely complexity, compatibility, trialability and
observability to determine perceived ease of use and perceived usefulness of technology adoption. Lou and
Li (2017) have used complexity, compatibility and relative advantage in studying the adoption of fintech
services in industries. Mutahar et al. (2017) have argued that it is sufficient to use three components depicted
in DOI namely compatibility, trialability and observability to determine perceived ease of use and perceived
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usefulness in studying the adoption of Mobile Banking. On the other hand, Siddik et al. (2014) have argued
that the diffusion of innovation theory can be applied in totality to understand the adoption behavior of new
technology, implying financial technology.

Lack of knowledge on how the five components of DOI affect perceived ease of use and perceived
usefulness and fintech services adoption intention of consumers has the potential to discourage the
consumers in adopting fintech services. Thus, this research argues that DOI theory in totality should be
used to have a better understanding of the relationship between the diffusion of fintech services as an
innovation and behavioral intention to adopt fintech services. Also, to derive a stronger model to explain
consumers’ acceptance of fintech services introduced by banks, this research takes the example of the study
of Al-Rahimi et al. (2019) which integrates both DOI and TAM. As per the researcher’s knowledge the
integration of both TAM and DOI (including the five DOI constructs) is the first study of its type in the
context of fintech services so far. Thus, concedes to be a promising approach in the literature.

Furthermore, while reviewing the various models in the literature, it is argued that the assumptions of Al-
rahimi et al. (2019) and Mutahar et al. (2017) which are closely related to the research models being
developed in this research may not be considered as complete. For instance, trust and perceived risk are
two additional factors directly affecting the behavioral intention to adopt new technology (Senyoa &
Osabuteyb, 2020; Meyliana et al. 2019; Hu et al. 2019). Thus, the effective influence of the DOI
components on perceived ease of use and perceived usefulness alone may not be sufficing to explain the
actual adoption intention of consumers. Adding DOI components as anticipators of perceived ease of use
and perceived usefulness, as well as the behavioral intention to adopt new technology may not be the only
way to examine DOI factors influence intention to adopt indirectly, an argument that may not be true for
all times to come. In a way, this research attempts to remove the limitations found in the literature and
brings out new knowledge. This research also in a way provides an alternative view with regard to the
models developed by Hu et al. (2019) and Mufioz-Leiva et al. (2017) to include DOI components in a
limited but more innovative way.

3.4.1 Relationship between relative advantage and perceived usefulness of fintech services

From section 2.4.1 it can be seen that relative advantage of fintech services is defined as “the degree to
which an innovation is perceived as better than the idea it supersedes” (Rogers, 1983; p. 15). This implies
that fintech services should be perceived to be better than the traditional banking. This definition is used to
explain two issues. One is to know the extent to which relative advantage influences behavioural intention
of consumers of banks to adopt fintech services during diffusion. The second issue is concerned with the
question if it is perceived to be better than traditional banking. This concern is due to the fact that adoption
of an innovation if viewed through a theory like TAM, then it is possible to know whether fintech services
offers relative advantage and if so whether would be adopted by consumers or not. Precedence for such an
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integration is provided by Al-rahimi et al. (2019), Min et al. (2018) and Yoon and Lim (2020) who have
empirically tested the relationship between relative advantage and perceived usefulness, although in
different contexts. Taking this as the theoretical support this research conceptualizes the relationship
between relative advantage of fintech services with perceived usefulness of fintech services. That is to say
during and post diffusion, if fintech services is perceived to be useful when compared to the traditional
banking services, then it could be considered to offer relative advantage. It is also possible to interpret that
if relative advantage of fintech services influences consumers’ perceived usefulness of fintech services,
then during or post diffusion, the consumer derives greater advantages in relation to the traditional banking
leading to potential behavioural intention to adopt fintech services. Taking the relative example of quicker
and efficient services available with fintech services as perceived usefulness over traditional banking
methods, it can be seen that fintech services’ relative advantage leads to perceived usefulness and the
resultant construct is the behavioural intention to adopt fintech services. As far as conceptualizing this
relationship, it is argued that from the results obtained by other researchers (e.g. Min et al. 2018; Yoon &
Lim, 2020) who tested the abovementioned relationship empirically it is possible to conceive that relative
advantage of fintech positively influences perceived usefulness of fintech. The relationship that emerges is:

e Relative advantage — perceived usefulness (Yoon & Lim, 2020; Al-rahmi et al. 2019)
The hypothesis is:

H4a: During diffusion relative advantage of fintech services positively influences the consumers’ perceived
usefulness of fintech services.

As far as evaluation of relative advantage of fintech, it could be seen that most researchers have used multi-
point Likert scale to collect data and measure it (e.g. Mutuku, 2019; Siddik et al. 2014; Moore & Benbasat,
1991). This research proposes to adapt the instruments already tested by other researchers for testing
relative advantage.

3.4.2 Relationship between relative advantage and perceived ease of use of fintech services

Linking relative advantage of fintech services to perceived ease of use of fintech services could provide
knowledge on the relative advantage offered by fintech over traditional banking services, during or post
diffusion of fintech services. All other explanations given with regard to linking DOI and TAM in the
previous section apply to perceived ease of use. For instance, perceived ease of use of fintech services could
perceived by doing transacting banking through fintech services channels instead of going to the bank to
do the same transaction, which is a relative advantage that can be realized by the consumer in regard to
traditional banking services. When the relative advantage of fintech services leads to perceived ease of use,
then the resulting construct is that behavioural intention to adopt fintech services. Here integration of DOI
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and TAM concepts are seen in operation. Thus, it is possible to develop a relationship between relative
advantage of fintech services and perceived ease of fintech services which is supported by other researchers
(e.g. Al-rahimi et al. 2019) and is as follows:

Relative advantage — perceived ease of use (Al-rahmi et al. 2019)
The hypothesis is:

H4b: During diffusion relative advantage of fintech services positively influences the consumers’ perceived
ease of use of fintech services.

Evaluation of relative advantage and perceived ease of use have already been discussed in sections 2.4.1
and 2.3.3 respectively.

3.4.3 Relationship between complexity and perceived usefulness of fintech services
Complexity is defined as the degree to which an innovation is perceived as difficult to understand and use
(Rogers, 2002; p. 990). Complexity in using fintech services is described as the perceived difficulty of
learning to use and understand technology (Sonnenwald et al. 2001). Whether a complex fintech service
will be adopted during diffusion is the moot question that needs to be examined. Fintech services could be
a complex technology to learn, understand and use by consumers. This could lead to drop in the growth
rate of adoption of fintech services. In order to understand to what extent fintech services are complex or
not during diffusion and to what extent it could influence the behavioural intention of the consumers of
banks to adopt fintech services, the integration of TAM and DOI theories was used. The concept of
integrating DOl and TAM constructs is suggested in the extant literature (e.g. Al-rahimi et al. 2019; Hubert
et al. 2018) although in different contexts. Those arguments are taken in this research as a support to the
linkage between complexity of fintech services and behavioural intention to adopt fintech services, by the
mediation of perceived usefulness of fintech services, a TAM construct. Thus, it is argued that if fintech
services is perceived to be useful (e.g. efficiency in operating consumers’ bank accounts with a very high
degree of safety), then it is possible that consumers could make efforts to learn to use a complex technology
like fintech services leading to adoption. This implies that complexity of fintech services could be reduced
if the perception of usefulness of fintech services are found to be high, encouraging the consumers to adopt
fintech services. That is to say that if complexity of fintech services are low then its influence on perceived
usefulness could be high. Similarly, if complexity of fintech services are high then its influence on perceived
usefulness could be low. The relationship that emerges is:

Complexity — perceived usefulness (Yoon & Lim, 2020; Al-rahmi et al. 2019; Hubert et al. 2018).
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The hypothesis is:

H5a: During diffusion complexity of fintech services negatively influences the consumers’ perceived
usefulness of fintech services.

While evaluation and measurement of perceived usefulness has already been discussed in section 2.3.2,
complexity is measured using multi-point Likert scale by adapting the instruments developed and tested for
its validity by other researchers (Sonnenwald et al. 2001).

3.4.4 Relationship between complexity and perceived ease of use of fintech services

Perceived ease of use is another TAM construct that could be used to integrate DOI and TAM theories.
Such an integration could explain how complexity of fintech services could be linked to behavioural
intention to use fintech services, by the mediation of perceived ease of use of fintech services. Noting that
the arguments related to perceived usefulness of fintech services provided in the previous section could be
extended to perceived ease of user fintech services. It is aruged that perceived ease of use could be used as
a construct that could indicate whether consumers could be willing to adopt fintech services, if it is complex.
For example, if fintech services is perceived to be easy to use (e.g. easiness in transacting without going to
the bank physically, but in a secure manner) then consumers could make efforts to learn, understand and
use fintech services. This implies that the complexity of fintech services could be reduced by the perception
of the consumers on its ease of use through their efforts to learn how to use fintech services leading to its
adoption. This implies that if the complexity of fintech services is reduced, then consumers may perceive a
high level of ease of use of fintech services and hence adopt fintech services. The relationship that emerges
is:

Complexity — perceived ease of use (Al-rahmi et al. 2019; Hubert et al. 2018)

This relationship is supported by other researchers (e.g. Al-rahmi et al. 2019; Hubert et al. 2018) although
the research efforts of those researchers have been in different contexts. The hypothesis is:

H5b: During diffusion complexity of fintech services negatively influences the consumers’ perceived ease
of use of fintech services.

As far as evaluation and measurement of complexity and perceived ease of use of fintech services, it is seen
that those have been discussed already in relevant sections earlier in this Chapter.

3.4.5 Relationship between compatibility and perceived usefulness of fintech services

Compatibility is defined as “the degree to which an innovation is perceived as being consistent with the
existing values, past experiences, and needs of potential adopters” (Rogers, 2002; p.990). In practical terms
it is possible to explain compatibility through an example. Such as, a consumer of a bank could perceive
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that fintech services are compatible, if that consumer is able to derive the same set of values derived from
traditional banking, and if she or he can match their past experience concerning banking transactions and
meet their needs, like efficiency and safety banking operation. However, whether compatibility of fintech
services will directly lead to behavioural intention of consumers of the banks to adopt fintech services is
not clear in the literature (Yoon and Lim, 2020; Lou and Li, 2017; Mutahar et al. 2017; Raza et al. 2017;
Hanafizadeh et al. 2014; Koenig-Lewis et al. 2010). A few researchers have linked compatibility directly
to intention to adopt a technology in the context of banking (Hanafizadeh et al. 2014; Siddik et al. 2014).
In contrast to this a few other researchers (Al-rahmi et al. 2019; Hubert et al. 2018; Mutahar et al. 2017)
have integrated TAM with Compatibility. In either case compatibility of a technology like fintech services
could vary among consumers depends on their experience with various other technologies in their life.
Hence, what is compatible for one consumer could be incompatible to another.

Considering the importance of compatibility of fintech services in enabling the consumer to perceive the
usefulness of fintech services during diffusion, it is argued that the behavioural intention of consumers of
banks to adopt fintech could lead to actual adoption (Mutahar et al. 2017). Thus, using the conceptualization
of Yoon and Lim (2020) (also see Hubert et al. 2018; Mutahar et al. 2017) it is conceived that compatibility
of fintech services influences behavioural intention of consumers to adopt fintech services through
perceived usefulness of fintech services. It is further assumed based on the research work of Al-rahmi et al.
(2019) (also see Hubert et al. 2018; Mutahar et al. 2017), although conceptualized in a different context,
that if compatibility is high then perceived usefulness of fintech services will be high and hence greater
possibility of adoption of fintech services by consumers during diffusion. The relationship that emerges is:

o Compatibility — perceived usefulness (Yoon & Lim, 2020; Al-rahmi et al. 2019; Hubert et al.
2018; Mutahar et al. 2017

The hypothesis is:

H6a: During diffusion compatibility of fintech services positively influences the consumers’ perceived
usefulness of fintech services.

As far as evaluation of compatibility of fintech services is concerned, this research relies upon prior research
outcomes found in the extant literature where a multi-point Likert scale has been used to measure
compatibility (e.g. Mutahar et al. 2017; Zolkepli & Kamarulzaman, 2015; Hanafizadeh et al. 2014; Moore
& Benbasat, 1991).

3.4.6 Relationship between compatibility and perceived ease of use of fintech services
Relationship between compatibility of fintech services and perceived ease of use of fintech services are
very similar to the relationship between compatibility of fintech services and perceived usefulness of fintech
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services explained in the previous section. Being a TAM construct, perceived ease of use is expected to
enable the consumers of a bank to learn and understand the compatibility of fintech services leading to its
adoption. That is to say if the compatibility of fintech services is high, then consumers are more likely to
adopt fintech services. Similar arguments are posited by Al-rahmi et al. (2019) (also see Hubert et al. 2018;
Mutahar et al. 2017). Although there are conceptualisations where compatibility is argued by a few
researchers to be directly influencing the adoption of a technology (e.g. Siddik et al. 2014). It is to assume
that a perception of a consumers about fintech services as easy to use is likely to enhance the adoption of
fintech services. Considering the power that could be generated by integrating TAM and DOI (that is
perceived ease of use and compatibility of fintech services) it is possible to conceive the following
relationship.

o  Compatibility of fintech to consumer use — perceived ease of use (Al-rahmi et al. 2019; Hubert
et al. 2018; Mutahar et al. 2017)

The hypothesis is:

H6b: During diffusion compatibility of fintech services positively influences the consumers’ perceived ease
of use of fintech services.

Evaluation of both compatibility and ease of use of fintech has already been discussed in earlier sections.

3.4.7 Relationship between trialability and perceived usefulness of fintech services

Moore and Benbasat (1991) defined trialability as the degree to which a technology may be experimented
before a person adopts that technology. Also, Rogers (2003), defines trialability as the degree to which an
innovation may be experimented with on a limited basis before deciding to adopt it. Both definition clearly
indicates that if fintech services as an innovation is to be adopted by the consumers, then it is arguable that
those consumers will first try it out before adopting it. Trying out fintech services could be in any form
including practicing the use of fintech services in another person’s device like mobile phone or download
any fintech application and try it out step by step. In such situations if the consumers perceive that fintech
services could be useful to them and easy to use, then the consumers would adopt this services. Here it can
be seen that during diffusion, if fintech services are to be adopted by consumers, it is useful to assume that
those consumers may reject fintech services if it fails during experimentation, or intend to adopt it, if it is
found to be useful and easy to use. Here in practical terms it can be seen that TAM and DOI operate in an
integrated fashion which also corroborated by the literature (e.g. Al-rahmi et al. 2019; Hubert et al. 2018;
Mutahar et al. 2017). However, conceptualizing trialability in the literature is varied. For instance, Al-Jabri
and Sohail (2012) have directly linked trialability with the construct intention to adopt. Contrasting this,
Min et al. (2018) have linked trialability through TAM constructs. Considering the fact that researchers
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have argued for integrating DOI constructs to TAM constructs as it increases the anticipating of the DOI
and TAM constructs. It is argued that trialability of fintech services influences perceived usefulness
positively. Implying that higher the trialability of fintech services the greater will be the perception of
usefulness of fintech services. The relationship that emerges is:

e Trialability — perceived usefulness (Al-rahmi et al. 2019; Hubert et al. 2018; Mutahar et al. 2017)
The hypothesis is:

H7a: During diffusion trialability of fintech services positively influences the consumers’ perceived
usefulness of fintech services.

Evaluation of trialability has been widely conducted by researchers using instruments with multipoint Likert
scales (e.g. Brown et al. 2003; Moore & Benbasat, 1991). As far this research is concerned, it is proposed
that tested and empirically established instruments used in prior research will be adapted to measure
trialability of fintech services in this research.

3.4.8 Relationship between trialability and perceived ease of use of fintech services
In line with the previous section, in this section it is argued that perceived ease of use of fintech services
can be integrated with trialability of fintech using the concept of DOI-TAM integration. Accordingly, it is
argued that if consumers perceived that during trials, if fintech services are perceived to be easy to use, then
there is every possibility that the consumers would decide to adopt fintech services. However,
conceptualization of the linkage between trialability of fintech services to behavioural intention of
consumers to adopt fintech services in the literature are contrasting. For instance, Al-Jabri and Sohail (2012)
have linked trialability of fintech services to behavioural intention to adopt fintech services directly. While
Hubert et al. (2018) have linked trialability of fintech services to behavioural intention to adopt fintech
indirectly through perceived ease of use. Considering the possible improvement in the power of the TAM
constructs to anticipate behavioural intention to adopt fintech services, it is argued that trialability of fintech
services directly influences perceived ease of use of fintech services, which in turn influences behavioural
intention to adopt fintech directly. Further, taking the examples of the research outcomes provided by Al-
rahmi et al. (2019), it is argued that higher the trialability of fintech services greater will be the influence
of trialability of fintech services on perceived ease of use of fintech services. The relationship that emerges
is:

o Trialability of fintech use by consumers — PEU (Al-rahmi et al. 2019; Hubert et al. 2018;

Mutahar et al. 2017)

The hypothesis is:

H7b: During diffusion trialability of fintech services positively influences the consumers’ perceived ease of
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use of fintech services.

In earlier sections already the method to evaluate trialability and perceived ease of use of fintech services
has been discussed.

3.4.9 Relationship between observability and perceived usefulness of fintech services
According to Rogers (2003) innovations that are observed clearly, visible and facilitate communication
among user's networks create a positive attitude towards this technology. Moore and Benbasat (1991) define
observability as the degree to which the results of using technology are observable to others. Yoon and Lim,
(2020) and Mutahar et al. (2017) argue that the observability of fintech services could enable their adoption
by consumers. Operationalization of observability as a concept and a variable influencing behavioral
intention to adopt technology is not clear and well-identified in the literature leading to difficulties in
identifying its nature. For instance, Al-Jabri and Sohail (2012) have argued that the observability of
innovation directly influences behavioral intention to adopt. Yet, Mutahar et al. (2017) have used perceived
usefulness, a TAM construct, as a mediator along with perceived ease of use to determine the behavioral
intention of users to adopt a technology.Despite such contrasting views, it can be seen that considering the
fact during diffusion, it is not sure whether consumers are going to adopt fintech services or not, it is
hypothesised that observability of fintech services enhances the perceived usefulness of fintech service and
hence the consumers’ intention to adopt fintech services. It is argued that perceived usefulness of fintech
services will be influenced by observability. The relationship that emerges is:

Observability — perceived usefulness (Yoon & Lim, 2020; Al-rahmi et al. 2019; Hubert et al. 2018;
Mutahar et al. 2017)

The hypothesis is:

H8a: During diffusion observability of fintech services positively influences the consumers’ perceived
usefulness of fintech services.

Evaluation of observability has been widely conducted using items measured on a multipoint Likert scale
(e.g. Zolkepli & Kamarulzaman, 2015; Park & Chen, 2007). Considering the fact that most of the
measurement of observability of a technology or innovation has been through the use of multipoint Likert
scale, this research has adapted the scales developed and tested by other researchers, in contexts similar to
that of this research.

3.4.10 Relationship between observability and perceived ease of use of fintech services
It has been already mentioned in the previous section that TAM constructs, perceived usefulness and
perceived ease of use have been integrated by researchers with DOI constructs to enhance behavioural
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intention to adopt fintech services. Consistent with the arguments provided in the previous section, it is
hypothesised that observability of fintech services will be integrated with perceived ease of use of fintech
services. Thus, could enhance the power of the predictability of TAM constructs during the diffusion of
fintech services. Although, some other researchers have argued that observability of a technology could be
directly linked to behavioural intention to adopt. That is to say if behavioural traits like perceived ease of
use of fintech services are ignored. Thus it is hypothesised that observability directly and positively
influences perceived ease of use when fintech services are still diffusing, an argument which is in line with
some researchers’ outcomes (e.g. Hubert et al. 2018; Mutahar et al. 2017). The relationship that emerges
is:

Observability — perceived ease of use (Al-rahmi et al. 2019; Hubert et al. 2018; Mutahar et al. 2017).
The hypothesis is:

H8b: During diffusion observability of fintech services positively influences the consumers’ perceived ease
of use of fintech services.

As far as measurement of observability and ease of use of fintech services are concerned, it can be seen that
those have been covered already in earlier sections.

After discussing the integration of DOI and TAM theories in the previous sections, this research examines
the conceptualization of trust and its relationship to adopt fintech services.

3.5 Relationship between trust on and Intention to adopt fintech services

Trust is a factor that needs to be considered as an antecedent of intention to adopt fintech services, a
relationship supported by Nkoyi et al. (2019). In the research conducted by Nkoyi et al. (2019), it is argued
that trust influences consumers' intention to adopt technology in banks. As far as theoretical support to
analyses the relationship between trust and intention to adopt a technology is concerned, it can be seen that
there is a possibility to apply both social exchange theory and theory of reasoned action (TRA) (2.5.2).
While social exchange theory argued that trust and commitment are essential to explain exchange
relationships (e.g. purchase intentions) (Yang et al. 2019; Mou et al. 2017), TRA explains the effects of
trust on perceptions of consumers' initial acceptance and usage behaviors (e.g. usage of fintech services).
However, to support the establishment of a relationship between trust and consumer intention to adopt
fintech services (Yang et al. 2019; Mou et al. 2017; Mou & Cohen, 2014), it appears application of TRA is
more appropriate to the current research (Taherdoost, 2018; Kuo, et al. 2015). TRA believes that subjective
norms are essential determinants of consumer behavioral intention of adopting and drove the actual use of
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technology or e-services. Thus, applying TRA in this theoretical framework provide the basis to link trust
to intention to adopt fintech services (Taherdoost, 2018; Kuo, et al. 2015).

While trust is assumed to influence intention to adopt in this research, it is necessary to clarify the coexist
of TAM constructs and trust in one model, determining a common dependent variable. TAM (Davis, 1989)
provides a basis for measuring the effect of external variables on internal beliefs and is found to be one of
the most robust models to explain the adoption intention of the technology. However, TAM has ignored
inherent factors that could enhance consumers' attitudes towards technology adoption and continued usage
behavior (section 2.3). For instance, although previous studies have identified trust as a crucial determinant
that could influence the behavioral intentions of customers to adopt technology, its role as an intangible
factor affecting adoption intentions of fintech consumers, by interacting with other TAM factors is not
explained in the literature. Hence researchers have recommended the inclusion of trust as a factor in future
studies and integrated it with the TAM constructs to gain knowledge on its impact on behavioral intention
to adopt technology alongside perceived ease of use and usefulness (Yang et al. 2019; Mou et al. 2017)
(also section 2.5.1).Thus, trust as a factor can influence behavioural intention of consumers of banks
alongside the TAM constructs, perceived ease of use and perceived usefulness. This implies that trust,
perceived ease of use and perceived usefulness could have interrelationship. Such a relationship could
explain hitherto undiscovered knowledge that could emerge due to the operation of the interrelationship.

Moreover, this research relies upon the theory of reasoned action which argues that trust influences
perceptions of consumers' initial acceptance and usage behaviors. Applying TRA leads to two conclusions.
first is that TAM constructs are derived from TRA and both address intention to adopt behaviour of users
of technology (Meyliana et al. 2019). That is to say the TAM and TRA provide the support for trust,
perceived ease of use and perceived usefulness with regard to intention to adopt. Although, each one of
them perform different function as indicated by their respective definitions. Secondly, if trust, perceived
ease of use and perceived usefulness are used in one model to determine intention to adopt, then there could
be a correlation amongst the three. While the theoretical basis for the linkage between perceived ease of
use and perceived usefulness to intention to adopt has already been explained in sections 2.5.1.

Although, the relationship between trust, perceived ease of use and perceived usefulness and intention to
adopt among researches is inconsistent. While some scholars (e.g. Ozen, 2018) argue that trust affects both
perceived ease of use and perceived usefulness when technology adoption intention is anticipated. Some
other scholars argue that trust affects perceived ease of use and perceived usefulness directly (Daud et al.
2018 & Munoz-Leiva et al. 2017). Also, literature shows a reverse relationship established by Meyliana et
al. (2019) who argue that both perceived ease of use and perceived usefulness determine trust. Moreover,
in many other configurations developed by other scholars it is argued that trust directly affects consumers’
attitude or intention of technology adoption in parallel with perceived ease of use and perceived usefulness
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(e.g. Hu et al. 2019; Wong & Mo, 2019; Nkoyi et al. 2019; Rodrigo et al. 2019) and not through either
perceived ease of use or perceived usefulness. While it is seen that most of the recently published papers
have used trust as a construct directly affecting consumers’ adoption intention or attitude towards adopting
new technology and not through perceived ease of use and perceived usefulness, considering those findings
this research argues that trust influences fintech adoption intention of banks consumers.

Linking trust to intention to adopt fintech follows the principles adopted by Lien et al. (2020), Hu et al.
(2019) and Mufoz-Leiva et al. (2017) in the context of the diffusion of fintech services. The relationship
that emerges is:

Trust — Intention to adopt fintech services (Lien et al. 2020, Hu et al. 2019; Mufioz-Leiva et al. 2017)

An important aspect about this relationship is that during diffusion of fintech services, if the trust of
consumers in fintech services is high, then the consumers’ intention to adopt fintech services will be high
as well. This argument is supported by Lien et al. (2020), Hu et al. (2019) and Mufioz-Leiva et al. (2017).
That is to say that trust in fintech services are positively and directly influences intention to adopt fintech
services during diffusion of fintech services.

The hypothesis is:

H9: During diffusion, trusting behavior of consumers of banks positively influences the fintech adoption
behavior of those consumers.

The concept of trust has been measured by some scholars in the literature including Mufioz-Leiva et al.
(2017), Tang and Huang (2015), Hanafizadeh (2014) and Martinez and Bosque (2013) using multipoint
Likert scale. This research relied upon the instruments developed by those authors to measure trust. As
those instruments have been already tested for their reliability and validity.

At this point it is important to bring in the concept of risk involved in adopting fintech services. The
rationale for bringing in risk as a factor at this point is that in the literature it is argued that trust in a
technology or innovation is most often associated with risk (section 2.5.4).

3.6 Relationship between perceived risk and trust

Rogers (1995) defines risk as the tendency of a person for accepting threat. Further, perceived risk has a
relationship with the person's tendency for accepting particular innovation based on its negative side effect
and the probability of that risk occurring (Rogers, 1995). In the context of diffusion of fintech as an
innovation, it can be argued that consumers are unlikely to ignore the existence of risk in using fintech

services. Supporting this argument Ryu et al. (2020) say that uncertainty associated with fintech services
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make customers to hesitate in adopting and using of fintech services, which perception of risk. There are
many examples in the literature that support the existence of risk and perception of risk amongst consumers
of innovation and fintech services e.g. Namahoot et al. (2018), Sobehart (2016) and Song (2010). While
Namahoot et al. (2018) investigated the role of perceived risk and trust as mediating factors in assessing
the intentions to use internet banking, Sobehart (2016) studied the concept of fintech services using the
factors earnings uncertainty and credit risk in competitive business environments with disruptive
technologies. In fact, Song (2010) studied the integration of TAM with trust, perceived risk and quality
while investigating the customer adoption of Internet banking. These examples clearly point out the
existence of perception of risk in the minds of users of fintech services and innovation. Also, it appears that
it is imperative to include perceived risk alongside trust as an important element while discussing an

innovation and its diffusion.

Moreover, to establish perceived risk as a factor affects the fintech services adoption intention of consumers
and identify the theory that could be used to support the argument. According to literature (Meyliana et al.
2019; Muioz-Leiva, et al. 2017; Hanafizadeh et al. 2014) perceived risk is an intangible factor inversely
affecting the trust of consumers and their intentions to adopt the technology. This research uses the
Protection Motivation Theory (PMT), one of the most cited theories related to explaining risk perceptions,
which argues that risk perception, injuries, and incidents are related, and peoples take shielding action when
they are motivated and have the agency to do so (Bodemer & Gaissmaier, 2015) (Also section 2.6.2). For
instance, in the case of the adoption of fintech services, most consumers will take protective action before
adoption to eliminate anticipated negative consequences that could cause them damage. Fintech is a new
technology and customers may be initially skeptical to adopt fintech services as consumers could perceived
that it may be risky to adopt. It may take some time for the consumers to overcome the feeling of risk as
they evaluate fintech services over some time and develop trust in fintech servcies. Moreover, as mentioned
above several researchers have recommended to include beliefs such as risk while studying the adoption of
new technology. PMT supports the inclusion of risk in this research. Furthermore, while the use of a trust
in this research has been justified in section 3.5, it must be noted that the relationship between perceived
risk, trust and consumers’ intention to adopt fintech services, in this research relied on TRA and PMT. TRA
says that beliefs and subjective norms are the key determinants of consumer intention to accept information
systems or e-services (Mou et al. 2017; Mou & Cohen, 2014). Beliefs mentioned in TRA could be linked
to risk perceptions by applying PMT. For instance, if a consumer wants to adopt fintech services, then by
applying the PMT it can be argued that the consumer will initially weigh the extent of risk involved in
adopting fintech services and over a period of time may opt to adopt or ignore fintech services based on
reasoning and perception of risk involved in adopting fintech services which could be explained by TRA.
Thus, this research examine the application of PMT and TRA to the central issue of determining the

behavioural intention to adopt fintech services using perceived risk and trust during diffusion and in the
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presence of TAM factors.

According to the literature, the advent of new technology initially is unlikely to be accepted straight away
by the end-users. Users are cautious about using new technology until they develop trust in technology.
There have been many examples cited in the literature that indicate risk as a factor that negatively influences
many other factors including those linked to the intention to adopt technology and trust (Meyliana et al.
2019; Mufioz-Leiva, et al. 2017; Hanafizadeh et al. 2014). Since the focus of this section is on the
relationship between perceived risk and trust, the discussions center around those two factors. Literature
(e.g. Ayo et al. 2015) shows that perceived risk has been argued to influence perceived usefulness regarding
the intention of citizens of Nigeria to use E-Democracy. Ayo et al. (2015) showed that perceived risk was
considered as an independent variable. Similarly, perceived risk has been argued to negatively influence
trust in the context of citizens dealing with e-government by Inglehart and Norris (2016). Meyliana et al.
(2019) argue that trust and perceived risk independently affect perceived ease of use and perceived

usefulness respectively and there is no relationship between the two.

While Mufioz-Leiva et al. (2017) in their research on banks argue that perceived risk not only affects
perceived trust, but also consumers’ intention to adopt new technology in the context of fintech servcies
adoption. Although the results of those researchers showed that the direct relationship between perceived
risk and intention to adopt was not significant. Thus, operationalizing perceived risk has not been consistent
in the literature. For instance, Hu et al. (2019) (also see Senyo & Osabutey, 2020) empirically tested the
relationship between perceived risk and trust as influencing the attitude towards adopting fintech services
and intention to adopt fintech services in the context of users of bank in which perceived risk was an
independent variable. Trust was shown to mediate between perceived risk and attitude of the users and
eventually intention to adopt. An important finding of the studies conducted of Hu et al. (2019) and Senyo
and Osabutey (2020) is that perceived risk is an independent variable that affects trust negatively. However,
Ryu et al. (2020) used perceived risk as a mediating variable driven by trust of the consumers continuously
using fintech services. In their research Ryu et al. (2020) showed that both trust and perceived risk mediated
between quality and fintech servcies continuous intention to adopt. The significant finding of Ryu et al.
(2020) is that trust inversely affects perceived risk of consumers. The foregoing arguments clearly show
that conceptualization of perceived risk and its relationship with trust is not consistent and well understood
in the fintech services literature. That is to say that it is not clear in the literature how trust as an intangible
factor needs to be conceptualized while dealing with TAM constructs and in the presence of perceived risk
as an independent or dependent mediating factor (Senyo & Osabutey, 2020). This implies that without an
understanding of how trust can be conceptualized it will be difficult to determine the impact of perceived
risk on the behavioral intention of consumers to adopt fintech services which are gaps in the literature.

Moreover, it must be highlighted that concepts examined by the abovementioned research efforts have not
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considered the aspect of diffusion of fintech services. This is another gap found in the relevant literature

which this research aims to fill.

Existing literature clearly shows divergence amongst researchers on the relationship between perceived risk
and trust in the literature concerning adoption of technology. Hence, it is reasonable to argue that in the
context of fintech services, a relationship between trust and perceived risk needs to be examined to gain a
better understanding of the effects consumers’ behavioural intention to adopt fintech services. While
examining this aspect in this research, the researcher has assosicated with the research efforts of Boz &
Ozen (2019), OECD (2018) and Corritore et al. (2003). Thus, it is possible to argue that perceived risk of
consumers whose behavioural intention to adopt fintech services, influences the trust of the consumers who
intend to use fintech services negatively when fintech services are still diffusing. The emerging relationship

1S:

e Perceived Risk — Trust

The hypothesis is:

H10: During diffusion, the perceived risk perceived of consumers of fintech services, negatively influences

the trust behavior of consumers of fintech services.

Furthermore, the measurement of the constructs perceived risk has been dealt with by a few researchers in
the literature including Thakur and Srivastava (2013), Chen (2013), Akturan and Tezcan (2012), Koenig-
Lewis et al. (2010) and Lee (2009). This research has developed a Likert based instrument to measure
perceived risk of the consumers by adapting the developed and tested instruments of the researchers
mentioned above.

3.7 Proposed conceptual model and extracted theories

Figure 3.1 shows the proposed conceptual model drawn based on the above hypotheses and arguments.
Also, this research focus on consumers’ perceptions of constructs and hypotheses in the proposed

conceptual model.
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Figure 3. 1 Proposed Conceptual Model
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Based on the above theoretical model, the following mathematical relationships has been stabilished:
Structural equation

1) Intention to adopt fintech services = ki + p1 Perceived usefulness + . Perceived ease of use + e1
-®

2) Perceived usefulness = k, + B3 Perceived ease of use + B4 Relative advantage + s Complexity +
Bs Compatibility + B7 Trialability + s Observability + e, — (2)

3) Perceived ease of use = ks + Py Relative advantage + 10 Complexity + B11 Compatibility +
B12 Trialability + P13 Observability + es — (3)

4) Intention to adopt fintech services = K4 + P14 Trust + es — (4)

5) Trust = Ks + Bis Perceived risk + es — (5)

where ‘B’ refers to the regression coefficient, ‘e’ represents the error component and ‘k’ is the
constant.

Independent variable:
1) Risk 2) Relative Advantage 3) Complexity 4) Compatibility, 5) Trialability 6) Observability
Dependent variable:

1) Intention to Adopt fintech servcies
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Mediating variable:

1) Trust 2) Perceived usefulness 3) Perceived ease of use

3.8 Chapter Summary

Chapter 3 provides detailed explanations on how the conceptual model was developed and proposed
hypotheses were drawn supported by the literature review. From the above discussion, it is conceived that
perceived risk in the minds of consumers intending to adopt or have adopted fintech services could affect
the trusting behavior of those consumers negatively. In such a situation, it is not easy to anticipate how trust
could impact the TAM components, perceived ease of use, perceived usefulness, and how new technology
(e.g. touch screen mobile devises) diffuses amongst the consuemrs. Most often, answers to these questions
are not easily provided and it is over a period of time that users either accept or reject the technology. For
any reason the technology is a failure (e.g. blackberry) then it could involve huge costs incurred by the
banks, consumers and other stakeholders. Therefore, it will be worthwhile to find out a mechanism that
could indicate in advance whether fintech services will be useful during diffusion and could sustain over a
period of time taking into account the combined effects of perceived risk, trust, perceived usefulness,
perceived ease of use and the DOI components on the consumer. The anticipation of the fintech services
adoption intention for its success using as an indicator like usefulness of a technology by applying the
concepts of risk, trust, DOl and TAM is new knowledge not found in the literature. Therefore, this research
bridges the aforementioned gap by proposing a conceptual model, which is a first of its kind to investigate
the relationship between consumers' behavioral intention to adopt fintech services using TAM and DOI
components in presence of other factors such as trust and risk. The next Chapter will present the
methodology that will be followed to investigate the proposed conceptual model.
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Chapter 4: Research Methodology

4.1 Introduction

While Chapter 3 familiarizes the proposed conceptual framework model along with ten hypotheses for
investigating the behavioral intention to adopt fintech services form the consumers’ perspective. This
Chapter aims to explain and justify the purpose of selecting the chosen research methodology, framework,
design, strategy and data collection methods and data analysis.

The Chapter is structured as follows. Section 4.2 covers the three phases of the research structure (i.e.
theoretical phase, statistical analysis phase and interpretation phase). While the explanation of the nature
of the study and identifying the best type fits for this research is provided in section 4.3. Section 4.4 covers
the three types of research philosophies along with the justification behind selecting positivism assumptions
as of the underlying philosophy for this research and the foundation assumption of the research ontology
and epistemology. Section 4.5 illustrated the difference between the deductive and the indicative research
approaches, then justifies the reason behind utilizing the deductive approach for data collection in this study.
Moreover, section 4.7 highlighted the main element of research design, such as the research strategy,
research purpose, extent of researcher interference with the study, study settings, the time horizon, the unit
of analysis, data collection and data analysis. Details of the research survey and the development and the
validation of the research questionnaire are provided in section 4.8 and 4.9. An overview of the data analysis
software tool used in this research and emphasized the justification behind using SEM and AMOS tools for
data analysis is provided in section 4.10. Section 4.11 covers the ethics approval. The research stages that
best serve the research questions put forward in this study and the Chapter summary are outlined in section
4.12 and section 4.13.

4.2 Research Structure

According to Tornatzky and Klein (1982) for an ideal innovation adoption research, the research should
use research approaches that are replicable, reliable, and allow some degree of statistical power. Thus, to
address the research questions in Chapterl, this research structure could be divided into three phases as
listed below and illustrated in Figure 4.1.

4.2.1 Theoretical analysis phase

The initial stage of this research starts with exploring and understating the concept of the diffusion and the
adoption of fintech services among the bank consumers and how it has been pursued. During this stage, the
researcher performs a theoretical analysis to develop a conceptual model. Thus, the theoretical analysis
formed the foundation for this study. The objective of the theoretical analysis is as follow:

90



Chapter 4: Research Methodology

o Examine the current related literature for the main theoretical models formulated to study the
adoption of consumers of fintech services introduced by banks.

o Identify the critical factors that influence the adoption of fintech services from the related literature.

e Develop the conceptualize a theoretical framework for the adoption of fintech services based on
the appropriate theories and factors in the literature.

4.2.2 Statistical analysis phase

The statistical analysis stage examines which of the factors identified in the literature could affect the
adoption of fintech services by the consumers of the bank in practice. The objective of the statistical
analyses is as follow:

o Examine the factors that determine the consumers’ behavioral intention to adopt fintech services
of the consumers of the bank.

e Explore various research conditions that influence the relationship between the identified
determinants and fintech services adoption.

e Propose, hypotheses and verify the factors through an appropriate methodology, and test the
developed conceptual model.

4.2.3 Interpretation phase

The last stage of the study integrates the result acquired from the theoretical analyses and the statistical
analyses to derive the overall framework for the behavioral intention to adopt fintech services. The objective
of this stage is as follow:

e Proposed a model that incorporated the factors that supposedly influence behavioral intention to
adopt fintech services among the bank consumers.

o Discuss the significance of such a model for successful adoption and implementation for the banks

o Discuss the overall results and the contribution to the body of knowledge in terms fintech services
adoption research area.
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Figure 4. 1 The research structure of this study
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4.3 Nature of the research

Research methods can be classified as empirical or non-empirical. Empirical research is carried out based
on a scientific method where information is gained by observation, experience, or experiments (DePoy and
Gitlin, 2011). This method is engaged in communication studies to yield objective and consistent findings.
The key principle of empirical research is to utilize the data to test the theory. According to Bryman, and
Bell (2011) empirical method is the approach used to study the reality where knowledge gained is subject
to rigorous testing. Empirical is positivistic by its nature, in the sense that the social world is perceived as
governed by laws. Generally, empirical research is associated with quantitative measures, such as surveys
and content analyses (Dan, 2018). Nevertheless, nowadays secondary data analyses and qualitative research
could be also considered as empirical (See Figure 4.2). While, in non-empirical research methods subjective
arguments can be built by the researcher, without data being validated. Non-empirical research methods do
not convey any form of investigation and are only conducted by reviewing the literature on a certain subject.
Thus, non-empirical research methods are generally divided into two, the first non-empirical methods
intend to review the progress of certain research field, such as meta-analysis and literature review (Creswell
et al. 2016; Bryman, and Bell, 2011; DePoy and Gitlin, 2011). The second non-empirical research methods
are drawn on personal observations, reflections on current events, and the authority of the author's
experience, such as the editor's introduction and critical studies. Moreover, research methods can be entirely
empirical, non-empirical, or a combination of both (Dan, 2018; Creswell et al. 2016; DePoy and Gitlin,
2011).

The evaluation of this study could be described as empirical nature. As, this research required an
experimental-type assessment indicate the relationship between the identified factors and behavioral
intention to adopt fintech services.

Figure 4. 2 Empirical and non-empirical methods
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Source: Dan (2018, p. 985)
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4.4 Research Philosophy

Before carrying out the empirical research of the consumers’ behavioral intention to adopt fintech services,
identifying philosophical underpinning on which the research methodology was grounded needs to be
explained (Saunders et al. 2019). Therefore, in this section, the philosophical assumption and paradigms
used in this research are discussed (Saunders et al. 2019).

The research philosophy is what a researcher perceives to be a reality, truth, and knowledge (Nguyen et al.
2019; Ryan, 2018; Yin, 2013; Vaishnavi and Kuechler, 2015; Creswell, 2003). The research philosophy
comprises the researcher's views and assumptions about the world (Saunders et al. 2019). The outlines of
these beliefs, assumptions, and values guide the researcher to apply the required knowledge with regard to
research strategy, design, formulation and problem as well as data collection and analysis (Saunders et
al.2019; Bryman and Bell, 2011).

In academic research studies, researcher views of the world are also known as ‘Paradigm’. Kuhn (1970)
introduced the concept of paradigm. But Creswell (2009) refers to the research paradigm as a school of
thought or the framework for thinking about how the research inquiry should be guided to demonstrate
reality. The paradigm of research entails epistemology (knowledge), ontology (reality), and methodology
(Nguyen et al. 2019; Jolita, 2018; Holden and Lynch, 2004). Therefore, identifying the basis of philosophy
reveals the central assumption of the epistemology, ontology and research methodology (Figure 4.3).

Figure 4. 3 Research philosophy basis
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4.4.1 Research ontology

Ontology is based on the nature of reality or the nature of the world. According to Fox et al. (2007) social
entity in the ontology should be considered as threefold:

1) Objectivism “Objective world”: independent of social actors.
2) Constructivism “Socially constructed world”: shaped from social actors’ perception and actions.
3) Realism “Individually constructed world”: views the world as the construction of individuals’

reality and experiences.
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Research disciplines are either parallel to one of the above world views or represent a combination of those
models. Research disciplines are classified as objective or subjective of the research (Matthews and Ross,
2010). Moreover, the methodological choice is related to the philosophical position of the analysis of the
social science phenomenon (Jolita, 2018; Holden and Lynch, 2004).

Objectivism is a form of ontology that asserts social phenomena and their meanings have an existence that
is independent of social actors (Bryman and Bell, 2011). Objectivism refers to the structure of the social
world that is not subjective to human beliefs, language, culture, and perceptions that it describes.
Obijectivism takes into account verifying the reality of a social phenomenon using reliable measures, such
as the use of experiments to gather data and test research hypotheses (Bryman and Bell, 2011; Creswell,
2009; Fox et al., 2008). The constructivism position emphasizes the dynamic role of social actors and
regularly changes as the people and society change (Creswell et al., 2016; Bryman and Bell, 2011). Thus,
there is no single reality in the constructivism ontology position and researchers ascribe their understanding
and perception to their study as part of the social world (Matthews and Ross, 2010). However, both
objectivist and constructivist ontological positions introduce a conflicting point to uncover the reality of the
social world. Furthermore, the realism ontological position partly believes in reality related to the social
members involved in it and things that can be known through senses (Matthews and Ross, 2010). In realism
ontology both researchers and social actors construct their reality. Researchers' objectives are to attain some
level of objectivity and guarantee that interoperations, experiences, and biases do not influence the research
results.

This study adopts the objectivism proposition as the ontological position for this research through the user's
experimental-type predictive evaluation. As explained earlier, this approach concludes that there is just one
single truth, which can be objectively anticipated in the behavioral intention to adopt fintech services by
the bank consumers.

4.4.2 Epistemology

Epistemology symbolizes the assumptions of the research knowledge and method in which it is obtained.
Epistemological assumptions guide the answer to the research questions of “how do we come to know it”
(DePoy & Gitlin, 2016). Epistemology deals with the philosophy that determines the kinds of knowledge
that is sufficient and valid for the research (Saunders et al. 2019). Three philosophical/epistemological
assumptions are frequently used to guide the methods and analysis of research: positivism, interpretivism,
and critical realism (Saunders et al.2012; Bryman and Bell, 2011; Mingers, 2003; Orlikowski and Baroudi,
1991). However, the main two assumptions used in the IS research are positivism and interpretivism
(Gregor, 2006; Chen, 2004; Orlikowski and Baroudi, 1991). Among those two assumptions, the positivism
approach is the most common one used in the related literature (Yin, 2009; Mingers, 2003; Orlikowski and

95



Chapter 4: Research Methodology

Baroudi, 1991). Moreover, critical theory is rarely applied in IS research.

Positivist research philosophy claims that the social world can be understood in an objective way (Bryman
and Bell, 2011). Positivist research utilizes natural science methods in the study of social reality. Under this
research philosophy, the researcher is an objective analyst who believes in science and the neutral process
to discover a single truth (Jolita, 2018; Holden and Lynch, 2004). This means that the researcher will
dissociate himself or herself from personal values. The research philosophy justification under this
approach is based on empirical verification and tested theories. Researcher adopts cause and effect analysis
to anticipate the relationships among key variables to explain the social phenomena (Saunders et al., 2019;
Creswell et al., 2016). Thus, data collection, hypothesis development, and conceptual model are used to
test theory for understanding a certain phenomenon that is in question (Creswell, 2009; Weber, 2004;
Orlikowski and Baroudi, 1991). The hypotheses will be tested, confirmed with facts, figures, measures, and
numbers as opposed to the researchers' beliefs and the same could be used for further research (Schlegel,
2015; Orlikowski and Baroudi, 1991).

Positivism philosophy follows a highly structured methodology, quantifiable observations in which reliable
statistical analysis is obtained (Saunders, 2019). With regard to research concerning social science empirical
research (e.g. technology acceptance research), most of the researchers have adopted the positivist
epistemology (Mohamed & Jokonya, 2021; Coleman, 2020; Khwaja & Zaman 2020; Qasem ete al. 2020).
Moreover, Table 4.1 provides some of the strengths and weaknesses attributed to the positivist philosophy.

Table 4. 1 Strength and weakness of positivist philosophy

Philosophies | Strengths Weaknesses
Positivist e May provide broad coverage of e Methods employed tend to be rather
the range of a situation. artificial and inflexible.
e Can be economical and fast. e Not very effective for understanding
e Where statistics are aggregated processes or significance that people
from large sample, they can of attach to actions.
considerable relevance to policy | ¢  Not very helpful in generating
decisions. theories.

e In having a focus on what is, or what
has been recently, positivist
approaches make it hard for policy
makers to infer what action and
changes ought to take place in the
future.

Source: Amaratunga et al. (2002, p.20)

Despite its weaknesses, it can be seen from Table 4.1 that the strengths of positivist philosophy provide
significant advantages to conduct empirical research. In addition, it must be noted that positivist research
philosophy is concerned with objective ontology, deductive research approach and quantitative research
method (Winit-Watjana, 2016).
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Interpretive research philosophy claims that when the basis of the principles is not easy to understand to
the social world, then it can be interpreted in a subjective manner (Schlegel, 2015). Different subjective
interpretations of reality are considered scientific knowledge. Thus, this approach aims to understand
certain phenomena through human behavior (Bryman and Bell, 2011; Orlikowski & Baroudi, 1991).
Further, researchers state that the greatest attention here is given to understand the ways through which
people experience from the participant’s own belief (Saunders, 2019; Yin, 2009; Mingers, 2003). This
research philosophy emphasizes the difference between researching humans rather than objects such as
computers or medicines. Under this philosophy, the interpretation of the social reality will be presented
based on the researcher's perspective of a set of meanings that is mainly associated with his or her beliefs
and intention. Thus, there is no single reality "truth”, rather, the reality is based on the individual's
perceptions and experience (Saunders et al., 2019). This is in contrast to positivist research, which is based
on figures and measures (Creswell and Poth, 2017; Schlegel, 2015; Bryman and Bell, 2011; Orlikowski
and Baroudi, 1991). While subjectivity and bias are taken into account, interpretive research philosophy, to
some extent, tends to be unstructured and flexible. Moreover, a qualitative or descriptive research method
is used for small-scale data collection such as interviews and ethnographic methods (Weber, 2004). As far
as its strength and weaknesses are concerned, those are tabulated in Table 4.2.

Table 4. 2 Strength and weakness of interpretive philosophy

Philosophies | Strengths Weaknesses
Interpretive | ¢  Data gathering methods are seen | ¢  Collection to be tedious are require
as to be natural rather than more resources.
artificial e Analysis and interpretation of data
e  Ability to look at change may be more difficult.
processes overtime, e Harder to control the pace, progress
e Ability to understand peoples and points of research process
meaning. e Policy makers may give low
e  Ability to adjust to new issues creditability to results emerging from
and ideas as the emerge. qualitative approach.
e  Contribute to theory generation

Source: Amaratunga et al. (2002, p.20)

Critical realism is the type of research philosophy that normally seeks to challenge world views and the
underlying power structures that create them (Ryan, 2018; Bronner, 2011). Critical realism takes into
account the historical realist perspective on ontology and argues that “to move forward”, a researcher must
“look backward” (Ryan, 2018; Bronner, 2011). Critical theory research focuses on developing or changing
reality by promoting emancipation (Bryman and Bell, 2011; Creswell, 2009; Orlikowski and Baroudi,
1991). Moreover, critical research tends to criticize or question reality effectively and efficiently. Although,
there is no single defined methodology approach used for critical research, yet this research philosophy
leans toward the interpretive approach (Bryman and Bell, 2011). IS research generally discussing matters
related to previous studies concerning gender, power, digital divide, and IS failure indicating that 1S
researchers concentrate on some groups only and promote and further the concept of emancipation. Because
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of this reason, the critical research approach is not widely used in IS research (Richardson and Robinson,
2007; Niehaves & Stahl, 2006).

Table 4. 3 Illustrate and summarized the three philosophical/epistemology assumptions

Assumptions Positivist Interpretivism Critical realism

Ontology Single reality is related to | Multiple socially | Historically constituted
natural phenomena and | constructed realities. social reality.
their properties and
relations.

Epistemology Objective sensory | Subjective understandings | Social critique whereby
experience is interpreted | through the meanings that | the  restrictive  and
through reason and logic. people assign. alienating conditions of

the status quo are
brought to light

Axiology Universal facts, prediction, | Hermeneutical and | Conflicts and
and probability phenomenological contradictions in
understandings contemporary society
Common Methods e Observation, e Hermeneutical e Action
e statistical dialectical research
e  Quantitative e and qualitative e  Case study

Based on the foregoing discussion, and the objectivist ontological position of this research, the most
appropriate philosophy approach to be used in this research is the positivism paradigm, as this research
aims to explain a reality that exists and does not seek to create a new reality. This research aims to determine
the reality of events experienced by the bank consumers for the diffusion and the adoption of fintech
services. Thus, the critical realism philosophy is excluded from the selection. Moreover, this research tends
to investigate a certain phenomenon by testing existing theories and not focus on understating this
phenomenon over accessing the 'meaning’ and prospective of participants have about the phenomenal.
Therefore, interpretive research philosophy is also excluded from the selection. Besides, this research aims
to investigate the adoption of fintech services on the bank consumer by adopting a quantitative research
methodology to validates the developed conceptual model that builds upon previous theoretical framework
and model. Causal relationships between the key variables and fintech adoption will be anticipated.
Therefore, positivist philosophy viewpoints consider being more appropriate research for this study.

Taking example of the phenomenon of diffusion of fintech services and its adoption by consumers of banks,
it can be seen that consumers could either adopt fintech services or may not adopt. In either case it is clear
that the decision of the consumer is positive. The consumers are able to clearly and tangibly feel the
presence of the technology. This is clear knowledge that is understood by the consumers. Moreover, when
the consumers want to use it, they must adopt the principle behind fintech and start using it. This also well-
defined knowledge without any scope for ambiguity. Thus it can be seen that customers have understood
“what is the knowledge behind usefulness of fintech services” which enables them to be positively adopt

fintech services. Thus, the role played by positivism which could be adopted as the philosophy by the
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researcher who is studying the adoption behaviour of consumers of banks.

4.5 Research approach

‘Research approach’ is a term used to refer to the combination of theory construction and data collection
(Saunders et al., 2019). According to Creswell et al (2016) research logic is classified into two central
approaches namely inductive and deductive. A researcher should take into account whether a theory itself
would result in an outcome of the conducted research or the conducted research should start with a theory.
Thus, choosing the appropriate research approach is crucial (Creswell and Poth, 2017).

Deductive studies or what is commonly known as "top-down™ are the kind of studies that test a theory by
empirical observation (Kowalski, 2020). One way of testing a theory is by using hypotheses (Huang et
al.,2020). Therefore, several developed hypotheses were introduced based on a theory, causal relationships,
and conceptual framework. This approach tends to collect, analyze, and explain the data to provide answers
to the posited hypotheses through empirical observation and experimentation (Bryman and Bell, 2011).
Following the testing of the proposed hypotheses, the underlying principles are either confirmed, modified,
or rejected scientifically. The operationalized data gathered for sufficient sample size, are quantitatively
observed and could be generalized to a wider context (Saunders et al., 2019).

Although positivist philosophical approaches and quantitative methods are commonly used in deductive
studies (Kowalski, 2020). Some studies might utilize qualitative methods (Saunders et al 2019; Hyde,
2000). Moreover, the purpose of the deductive approach is to prove if the proposed conceptual framework
is applicable or inapplicable. Thus, the deductive process aims to advance and not building a new theory
(Saunders et al., 2019; Creswell et al., 2016; Hyde, 2000).

Inductive studies or what is commonly known as “bottom-up” refer to the studies that build theories from
observations of empirical reality (Saunders et al., 2019). Unlike deductive studies, the inductive approach
starts with a small amount of supporting content, and then the researcher builds the concepts and the theories
(Saunders et al., 2019).

Keeping in mind the above argument, this research employed a deductive approach by utilizing the
developed conceptual framework that guided the empirical study. Also, taking into account the
philosophical background, and in line with the positivist paradigm, the deductive approach was considered
to be more suitable for this research. The aim was to utilize the deductive approach to understand and
anticipate the relationship between different attributes concerning fintech services adoption using adoption
and diffusion theories.

99



Chapter 4: Research Methodology

4.6 Research methodology

Generally, there are three types of methodologies implemented for research: quantitative, qualitative, and
mixed methods (Bryman and Bell, 2011; Creswell et al., 2016). According to Bryman and Bell (2011), the
process of characterizing the suitable research method is grounded on several elements such as research
assumptions, research problem, research design and techniques, and the type of data needed along with the
level of accessibility of this data. Moreover, each research methodology has its unique approaches in terms
of the role of the theory used, research epistemological positions, and ontological concerns (Bryman and
Bell, 2011).

The quantitative method is commonly applied in research disciplines such as sociology, epidemiology,
biology and business (Saunders et al., 2019). Also, the quantitative method is usually used in IS research,
not either qualitative or mixed method. This methodology follows the positivist philosophy and thus deals
with statistical analysis and numeric forms of data to explain a phenomenon by testing a theory (Creswell
et al., 2016). Simultaneously, quantitative research utilizes a deductive approach to create hypotheses and
causal relationships between the theory and research. The main techniques of data collection used in the
guantitative method are surveys, questionnaires, and experiments. In addition, sample sizes used are
normally larger when compared to the qualitative method (Matthews and Ross, 2010).

On the other hand, the qualitative method is empirical research in which the form of data used is not
numbers. However, it is associated with words and textual data. The qualitative method normally employs
an inductive approach as a base for data analysis and building of new theories (Bryman and Bell, 2011).
Moreover, the qualitative method is grounded on an interpretive and constructivist epistemological position
leading to beliefs in various realities and evaluates data by studying things within a context (Saunders et
al., 2019). Qualitative research is employed to explore a phenomenon in subjective meanings that social
actors bring to the situation through the form of case studies, observation, and open-ended interviews
(Creswell and Poth, 2017). Qualitative research selects a smaller group of a participant to collect data such
as words, field notes, reflection number and statistics, objects and images to look at causes and effect and
objective explore (Creswell and Poth, 2017). In qualitative research, the researcher analyses the data by
identifying patterns, themes of the data, and features using structuring and data validation. Qualitative
methods have been widely used in social science research due to its effectiveness in exploring in detail
certain phenomenon that reflects reality (Creswell and Poth, 2017). Yet, Qualitative methods are generally
considered less reliable and valid compared to quantitative methods (Gray, 2017).

The mixed-method or what commonly referred to as the "triangulation” method is employed for better
understating of the research problem through utilizing the best techniques of both methodologies (i.e. the
gualitative and the quantitative) (Creswell et al., 2016; Bryman and Bell, 2011), while which one of the two
techniques or methods should be employed, depends on the essence of the research problem (Creswell et
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al., 2016).

This research seeks to understand the central issue of the behavioural intention of consumers banks through
the perceptions of certain behavioural attributes including usefulness of, ease of use of, risk in using and
trust in fintech services and the diffusion effect of fintech services as an innovation identified in the
theoretical framework (Figure 3.1). The research conceives that it is possible to anticipate the behavioural
intention of consumers of banks to adopt fintech services using those variables mentioned above which
points towards the use of positivist epistemology and objectivist ontological positions which in turn lead
the researcher to adopt the deductive research approach and quantitative research method. The quantitative
method is the best fit in line for this study, in terms of capturing the behavioural aspects of a target sample
identified for conducting this research. Furthermore, the quantitative method techniques allow utilizing
statistical and mathematical means to obtain a result that reflects the adoption of fintech services by the
bank consumers’ reality. The researcher seeks to obtain outcomes from this study that are objective,
reliable, and valid. Therefore, using the quantitative method for this research could be justified. This is also,
in line with similar studies conducted previously in IS research (e.g. Meyliana et al. 2019; Hu et al. 2019;
Lee, 2018; Stewart and Jujens, 2018 Ryu, 2018; Hanafizadeh et al. 2014; Kim et al. 2015; Chuang et al.
2016).

4.7 Research design

To achieve the aim and objectives of the research that were outlined in Chapter one, selecting a suitable
research design for this study was crucial. Thus, the research design is referring to the framework or the
systematic approach adopted to achieve the aim and the objectives of this research (Bryman and Bell, 2011,
Creswell, 2003). The main steps involved in the research design include research strategy, purpose of study,
extent of researcher interference in the study, study settings, time horizon of study, unit of analysis, data
collection and data analysis. The following subsections describe the research design adopted for this
research.

4.7.1 Research strategy

According to Sekaran and Bougie (2019), there are many research strategies that could be used in research
but the choice depends on the research question under examination, the research objectives, the researcher
view point and the practical aspects involved in the investigation. Strategies include experiment, survey
research, observation, case studies, grounded theory, action research and mixed methods. However, this
research uses the survey as the strategy to study the consumers of the banks offering fintech services. Survey
research is about the study of people (e.g. consumers of bank). In understand the behavioural intention of
the consumers, there was a necessity to gather data from those consumers. A survey instrument was
developed to gather information. A survey instrument was thought to be the most useful research because
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it is efficient and cost effective (Sekaran & Bougie, 2016). The choice of survey research was based on
the guidance provided in the methodology research. For instance, experiment strategy could not be used
because it is about manipulating independent variable to understand its influence on the dependent variable.
Since the study is explanatory in nature and aims to explain the predictability of behavioural intention of
consumers of bank to adopt fintech services, experimental research was not used. Furthermore, since this
study is based on the quantitative research method, other research strategies including case study method
or grounded theory or action research were not considered as those research strategies are more oriented
towards exploratory research (Sekaran &Bougie, 2019). Details of the survey strategy is provided in section
4.8.

4.7.2 Research purpose

Clark-Carter (2004), refers to the research purpose as the knowledge of understanding, describing, or
anticipating a certain type of activity. Different research purposes are served by different research designs.
However, the most frequently used research purposes identified in the literature are exploratory, predictive
(explanatory), and descriptive (Saunders et al., 2019; Robson; 2002).

Exploratory research seeks to explore complex phenomena to gain a thorough understating of the nature of
that phenomenon, by gathering new facts concerning the problem, and looking for ideas (Sekaran & Bugie,
2016; Robson, 2002). The primary purpose of the research is to help to establish the most appropriate
research design and the method of data collection. This type of research comes with three principles for
guiding the research namely interviews with experts, literature research, and focus groups (Robson, 2002).
The results of this research purpose are expected to provide significant insights into the research problem.
Yet the findings normally do not generalize to the population at the large. Exploratory research lays the
groundwork for other research or provides an exciting comparison variation between the well-studied and
those that are not well studied.

The second type of research purpose is explanatory research that refers to the studies that use hypothesis
testing and causal relationships between variables (Robson, 2002). In such a study, the key variables are
defined, and quantitative research methodology is used to explain the phenomena that are in question
through explaining the inter-relationships between the defined variables (Saunders et al. 2011; Robson,
2002). Explanatory research is characteristically empirical (Saunders et al., 2013). Hence, it is hormally
based on an existing study where certain hypotheses are tested and verified with an empirical evaluation to
support or reject those hypotheses (Saunders et al., 2019).

The third type is descriptive research where researchers tend to accurately express the phenomena under
investigation e.g., a situation, an event, or a person (Robson, 2002). Descriptive research summarizes the
information gathered about the research topic under examination to conclude the data gathered using
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guantitative or qualitative approaches (Saunders et al., 2011; Robson, 2002). According to Punch (2000),
descriptive research is a type of research that applies to naturalistic inquiry.

As far this study was concerned explanatory examination was found to be suitable. The reason is that this
study investigated fintech services adoption by the bank consumers by identifying the factors that
influenced the consumers’ behavioral intention to adopt fintech services. In doing so, this research sought
to examine the effects of the determinants on the determined constructs using hypotheses testing and causal
relationships between that determinant and the determined. This argument points towards to need to adopt
an explanatory study. A conceptual model was developed and hypotheses were drawn, validated, and tested.
Choice of the explanatory examination of the relationships and hypotheses therefore was necessary and
justified. Use of explanatory study enabled an explanation of the causal relationships between the variables
and anticipate the association between the various defined variables and the hypotheses.

4.7.3 Extent of researcher interference with the study

Researcher bias is an important aspect in research. Sekaran and Bougie (2019) argue that this depends on
the extent of researcher interference with the study which in turn depends on the type of study namely
correlational or causal. Correlational studies are conducted in the natural environment where the researcher
interference is expected to be minimum. In contrast causal studies are conducted in either natural or artificial
settings where the researchers manipulate the independent variable and hence the dependent variable. In
this case the researcher interference is deliberate. Examples of correlational studies include those that study
factors that influence a dependent variable, like the case of this research, where the research is investigating
the factors that influence the behavioural intention to adopt fintech services of consumers of banks. In this
case the researcher has delineated the relevant variables, collected the relevant data, and analyze them to
come up with the findings. However, in causal studies there could be varying degrees of interference by the
researcher while manipulating and controlling variables with the study taking place in either a natural or
artificial setting (Sekaran & Bougie, 2019). Thus, in this research it can be seen that the researcher’s
interference in the study is bare minimum as the research correlational and has been conducted in the natural
settings.

4.7.4 Study settings

Studies are usually conducted in either in contrived or non-contrived settings. Non-contrived settings are
those in which the researcher conducts the research in the natural environment where events proceed
normally. Contrived settings are those that are artificially created. This research was conducted in non-
contrived settings where the consumers were studied in their natural banking environment were those
consumers were carrying out the banking business normally without any change or manipulation to the

environment.
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4.7.5 Time horizon of study

This research aim, objective, and questions were limited to a budget and timeframe for the accomplishment
of this research. There are two types of studies namely longitudinal studies, and cross-sectional studies. In
longitudinal studies data about the same individuals is gathered repeatedly over time. The majority of the
longitudinal studies focus upon individuals as the participants of the study, yet some longitudinal studies
have also focused on organizations and households (Bryman and Bell, 2011; Rindfleisch et al.,2008). The
cross-sectional surveys focus on gathering the data of a fresh sample of individuals each time the research
is carried out. Some cross-sectional studies are repeated regularly and can consist of a large number of
repeated questions (Bryman and Bell, 2011; Rindfleisch, et al.,2008). Moreover, cross-sectional surveys
are completed by a single respondent at a single point of time (Bryman and Bell, 2011).

Both cross-sectional and longitudinal surveys employ observations mode research by relying on covariation
rather than manipulation as an important causal cue (Sekaran and Bougie, 2013; Rindfleisch, et al., 2008).
In comparison to cross sectional study, longitudinal survey data will not necessarily provide stronger
evidence of coherence than cross-sectional data, as most longitudinal studies require a single follow-up
study (Rindfleisch, et al.,2008; Pauwels, et al.,2004). Besides, longitudinal surveys require additional
expenditure in terms of money and time which could be considered as hassles for some academic research
activities (Sekaran and Bougie, 2013).

The aim, objective, and questions for this research are limited by the defined timeframe and budget for the
accomplishment of this study. Thus, a cross-sectional survey was considered better suited for this research.
This is consistent with similar previous studies conducted in IS research (e.g. Meyliana et al. 2019; Hu et
al. 2019; Lee, 2018; Stewart and Jujens, 2018; Ryu, 2018; Kim et al. 2015)

4.7.6 Unit of Analysis

A unit of analysis refers to the level of aggregation of the data collected during the data analysis stage that
follows. For example, in the current research the problem statement focuses on understanding the individual
consumer’s behavioural intention to adopt fintech services. The research therefore investigates the intention
of consumers to adopt fintech services. Thus, the target audience is the bank consumers’ in which they are
the unit of analysis for this research. This implies that the researcher is interested in the individual consumer
of the bank to improve the behavioural intention to adopt fintech services by understanding the behavioural
aspects. The consumers of banks were all either citizens or residents in the Kingdom of Bahrain. The
consumers targeted were either having an account in a bank and invariably using the banking facilities
offered by the bank to conduct banking transactions either through traditional banking methods or fintech
services including mobile banking, internet banking, automated teller machines (ATM), and
cryptocurrencies. The consumer-targeted was anyone above the age of 18 regardless of gender. Since
Bahrain is a cosmopolitan country with different nationalities living here and conducting transactions in
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banks there was no restriction placed with regard to the nationality of the consumer while collecting data.
In addition, no specific condition was applied to the consumers who were approached in terms of
employment status and income limits. Finally, consumers who were approached for data collection were
all expected to understand basic English.

4.7.7 Data collection
This research collected primary data from the consumers of the banks using a survey instrument. Where
necessary the research relied up on published data that was available on the internet. The details are
explained in section 4.8.

4.7.8 Data analysis

According to Glass et al. (1981) research is categorized as per the structure of data analysis, which are
primary, secondary, and meta-analysis. Primary data involves analyzing the data collected by the researcher
for addressing a particular research aim, objectives, and question (Collis and Hussey, 2003). Primary data
can be collected through laboratory experiments, surveys, action research, and case studies (Bryman and
Bell, 2011; Orlikowski and Baroudi, 1991). The second type of research analysis is the secondary data,
where the data is not directly collected by the researcher for the research in hand, however, the researcher
re-analysis data collected previously to answer a research question using different analytical technical
(Bryman and Bell, 2011; Orlikowski and Baroudi, 1991). An example of secondary data analysis could be
published summaries, statistics, and reports. Moreover, this kind of research could be performed where
there is a need to conduct comparative research nationally or internationally (Bryman and Bell, 2011).
While, the meta-analysis research data using statistical techniques for reviewing, amalgamating, and
summarizing previous quantitative research to find the relative impact of independent variables and the
association strength between the variables (Glass et al.,1981). Meta-analysis research strongly relays on
statistically analyze a collection of large analyzed results from individual studies acquired through an SLR
and synthesize them to find an average outcome. Therefore, this research analysis is also referring to as
“analysis of analyses” (Glass et al.,1981).

The choice between the research data analysis depends on the research question to be answered. Thus, some
researchers may need to use the primary data, while others may need to use the secondary data or Meta-
analysis (Saunders et al., 2011). In this study, the primary data is used in obtaining the related data to each
construct within the developed conceptual model. Hence, primary data will be collected from bank
consumers living in the Kingdom of Bahrain to address the research question for this study.

The research involves descriptive statistics and structural equation modelling. The data analysis includes a
number of steps which have been explained in detail in section (4.10). The first step involves the survey
followed by data collection process of the primary data.
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4.8 The survey

The survey was conducted in the Kingdom of Bahrain. The choice of the geography to conduct the research
was based on several factors. Foremost amongst them is the availability of banks that offer fintech services
and the users of fintech services. Bahrain is the de facto hub of banking industry in the Gulf Cooperation
Council (GCC) region and is considered to be the banking hub of the Middle East also, with a number of
international banks operating business profitably since a few decades (Corporate Finance Institute (CFl)),
2021). According to CFI (2021) there are 114 banks doing business in Bahrain. This includes retail banks
(23), wholesale banks (69), specialized banks (2) and representative offices of overseas banks (36). The
banking system is diverse with both conventional and Islamic banks operating on the island. In addition,
technologically Bahrain is in the forefront and uses the latest technologies for banking operations (Bridge,
2020). According to the United Nations e-government survey (2018), Bahrain stands number one in the
GCC, ranked 5™ in Asia and 26" globally (United Nations survey, 2018). Oxford Business Group (OBG)
(2021), reports that in 2016 the Central Bank of Bahrain (CBB) had initiated action to transform the banking
sector and introduced fintech framework for the banks to operate using fintech services. OBG (2021) also
reported that by the end of 2017, the number of account holders in bank was estimated at 1.89 million, an
increase of 37.9% with regard to the 2011 number of 1.37 million. This figure indicates that for a population
of around 1.5 million in 2017 the number of bank accounts per thousand was estimated to be 1257 (OBG,
2021). These figures indicate the extent of use of banking facilities in Bahrain and how technology is
becoming indispensable in operating bank accounts by consumers. It important to recognize here that
fintech services is being pushed as an important transforming agent by the CBB and hence studying the
behavioural intention of consumers of the banks in Bahrain gains currency with diffusing still across the

consumers.

Furthermore, the country provides a good environment for businesses to be set up and such an environment
enables businesses to flourish. According EDB (2021) Manama, the capital of the Kingdom of Bahrain is
ranked 5" globally amongst all-sized cities and 1% amongst small and mid-sized cities as can be seen from
the 2021 Global cities of the Future index. EDB’s (2021) website says that within the GCC, Bahrain’s
economy is the most diversified and indicates that the country is strong in areas including financial services,
technology sectors, manufacturing and logistics. In addition, it is argued that Bahrain’s pro-innovation
business policies and laws have encouraged businesses in different sectors and provided opportunities to
thrive (EDB, 2021).

The abovementioned arguments show that Bahrain offers a strong basis for conducting a research on fintech
services as two of the main requirements namely, the availability of a strong banking sector offering fintech
services and the latest technology needed to access fintech services by the consumers exist. In addition,
collecting data from the target population was also less complicated in Bahrain as the proximity of the
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banks and the consumers is very close to the researcher because Bahrain is a small country by area but
having a multicultural population of over 1.5 million. Conducting a survey is more efficient when compared
to other territories in the world. Thus the choice of Bahrain as the testing ground for this research is justified.

4.8.1 The strategy

Since this research employed a quantitative method, a systematic approach was utilized for gathering the
required data from the target audience in the form of a surve. Section 4.7.6 highlighted the target audience
for this research as “bank consumers”. This research employed a self-administrated structured internet-
mediated questionnaire as research instrument, which allowed the bank consumers to participate in the
study. The instrument used multi-choice Likert scale type of questionnaire which enabled the participants
to choose the most suitable answer based on their perception from the multiple choices provided in the
instrument. Details about the development of the research instrument are provided in section 4.9.
Considering the large population of consumers doing business with banks which is estimated at close to 1.5
million, it was necessary to use sampling strategy as an important part of the research. Sampling represents
the percentage of data drawn out of the total population for the research (Saunders et al., 2019; Bryman and
Bell, 2011).

The probability sampling technique was used to collect data from a representative population of the
consumers of banks using fintech services. Thus, all “bank consumers” had the probability of being a part
of the sample. Probability sampling was used to ensure that the research captures bank consumers’
perceptions, and all subjects in the population could have an equal opportunity to be part of this research
(Saunders et al., 2019). Moreover, random sampling was used for data collection to ensure that the data
was collected efficiently without the intervention of any manual effort leading collection of more accurate
data. The reason for selecting the online method of conducting the survey was that the majority of bank
consumers in Bahrain are well educated and could use the internet and the operations through internet on
everyday basis in their lives without any difficulty. A hyperlink was generated using Google Forms and
the hyperlink was sent to the consumers of different banks living in the Kingdom of Bahrain via emails and
social media channels such as WhatsApp, LinkedIn, Twitter, and Facebook, since social media is
considered as a powerful distribution tool (Merolli, 2014). Once media are chosen for distributing the
survey instrument, then the sample size was calculated. Also, the samples were identified through the
support of banking staff in different banks. The hyperlink containing the research instrument was sent to
employees of different banks to share with their consumers. Accordingly, the bank employees who were
requested to help sent the hyperlink to their customers having an e-mail address or social media account.
The consumers who were approached through this mechanism became samples for this research. In
addition, each research instrument was accompanied by the informed consent form that ensured that the
participant has responded with the required criteria specified in the form.
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The hyperlink was generated through google forms which had the facility to block a participant from
responding to the research instrument more than once. This ensured that sharing of a sample subject with
membership in more than one bank in the survey is prevented. As far as the possible variation in the fintech
service offered by different banks, which could have some impact on the adoption behavior, the researcher
relied upon the policy of the Central Bank of Bahrain related fintech service, that required all banks to
adhere to definite regulations without any deviation across the banking sector. This ensured that the quality
of service provided by the various banks and the policies followed by those banks are uniform creating a
homogenous environment that enabled the respondents participating in the survey to have equal opportunity
to participate and provide their response.

4.8.2 Sampling strategy

The formula usually suggested by Cochran (1977; pp. 23-24) for calculating the sample size for continuous
data is:

o no=[t2 x s?] +d?— (1)

e where no= sample size;

e t = the t-value for a particular confidence level (confidence level usually used by researchers is
95%);

e s = estimate of standard deviation (calculated as s = number of points on the scale + number of
standard deviations) [e.g. if a researcher used a 5-point scale and given that 4 standard deviations
(2 to each side of the mean)]; and

e d = acceptable margin of error [calculated using the formula (number of points on primary scale
multiplied by acceptable margin of error).

From the above the following could be derived to determine the sample size.

e t=1.96 (for a confidence level of 95%)

e s=5+4=125

e d=5x0.03where 0.03 is the assumed margin of error = 0.15
From equation (1) it follows that:

No = [(1.96)? (1.25)%] + (0.15)? = (3.84) (1.56) + (0.0225) = 5.99 + (0.0225) = 266.22 Thus sample size of
consumers for this research is estimated 266.

While 266 appears to be an acceptable figure as a sample, however Cochran (1977) argues that a correction
formula (equation 2) needs to be used for the results obtained using equation (1) to ensure that the figure
calculated is accurate if the sample size calculated exceeds 5% of the total population. Thus
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n = (no) + [1 + (no / Population)] — (2)

where n is the new sample size calculated after correction;

Population is the actual population size = 1,500,000; and no = 266.

Therefore, n = (266) + [1+ (266/1,500,000)] = (266) + (1+0.000177) = 265.95~ 266.

From the figure obtained using the correction formula given in equation (2) if the sample size is taken as
266, the verifying whether it is >5% of the total population shows that it is not. That is to say the 5% of
1,500,000 is 75,000 and 266 is much less than 266. Thus there is no need for a correction factor to be used
in determining the sample size. The final acceptable sample size therefore is 266. Although a larger sample
size provides a more accurate result (Creswell, 2009) it is seen that increasing the sample size can only
marginally improve the results which may not be significant. The total sample size of this research is 390,
which is considered to be adequate for this research (Pallant, 2016; Malhotra & Peterson, 2006).

4.9 The Development and Validation of the Questionnaire

After identifying the target population and the sample size, the next step involved the development of the
survey instrument that was used to collect primary data from the participants. Based on the inferences drawn
in Chapter 3, a questionnaire was developed to test the empirical model created for this research. The survey
instrument was developed based on developed and validated instruments by other researchers involved in
similar research. However, it was necessary to describe the process of developing the instrument to provide
an understanding of how the instrument corresponds to the research model. This is discussed next.

4.9.1 Overview

The development of the survey instrument followed a few steps until it was finalized for use in the main
survey details of which are provided in the Table 4.4. The questionnaire was developed based on tested and
validated instruments used in prior research, found in the literature (e.g. Tang and Huang, 2015; Koenig-
Lewis et al.,2010; Chen, 2013; Denktash and Davis, 2000).

Table 4. 4 Questionnaire Development Phases

No. ‘ Steps used to finalize the questionnaire ‘ Number of items
1 Pre-Test 51
2 Pilot Survey 50
3 Main Survey 49

The survey questionnaire was used to collect data from the consumers of bank who had either used fintech
services or would use fintech services in future. Kingdom of Bahrain was chosen as the testing ground. As
mentioned earlier in section 4.8, it can be seen that Bahrain is a country where reputed national and
international banks operate. Moreover, its considered to be the hub of banking in GCC. Although Bahrain
is an Arabic country, the language used in the questionnaire was English. Since English is the second
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language of the county, the questionnaire was conducted in English and was not translated into Arabic. In
addition, UNDP (2016) reports that the e-literacy percentage of Bahrain is very high when compared to
other nations around and stood at 96.1% in 2016. This enabled the researcher to use English language in
developing the questionnaire.

The questionnaire comprised close-ended statements. Section 1 was concerned with demographics. There
were five questions to collect data about gender, age group, employment status, income category, and
consumers’ awareness level of Fintech services. Section Il comprised observed variables that measured the
latent variables using a 5-point Likert scale and respondents were required to rate the degree to which they
disagreed or agreed with the statements, using their perception about each construct of the conceptual
model. 5-point scale format is one of the most common scales used, as it is quite simple for respondents to
read out the complete list of scale descriptors (Dawes, 2008). Also, simulation studies and empirical studies
have generally concurred that improved reliability and validity could be achieved using a 5-point scales
when compared to those with fewer scales point (Dawes, 2008; Malhotra & Peterson, 2006). While
literature points out that the majority of the Likert scales employed in a research are either 5-point or 7-
point (Colman & Norris, 1997). There is no clarity in the literature to clearly say that one scale is better
than the other. As far as 5-point scales are concerned Matell and Jacoby (1971) argued that the number of
response points does not matter with regard to the reliability and validity of an instrument. However,
Nunnally (1967) pointed out that a 7-point scale is better than a 5-point scale. Furthermore, Finstad (2010)
pointed out that subjects of a survey are more likely to interpolate (more likely to respond) a 5-point scale
when compared to a 7-point scale. Additionally, Finstad (2010) explains that on one of the Fisher's Exact
Test conducted in research related to testing the usefulness of the 5-point and 7-point scales, it was found
that 5-point Likert items generated a higher number of interpolations than the 7-point scale and the
difference in the responses were significant. Similar sentiments were espoused by Bouranta et al. (2009)
who explained that 5-point Likert scales are less confusing and enhance the response rate when compared
to 7-point Likert scales. Based on the above arguments 5-point scales were chosen for collecting data in
this research.

4.9.2 Structure of the survey instrument

The structured instrument design consisted of a cover page that informed the participants about the purpose
of the questionnaire and the aim of the research (Appendix 1). The second part was the Consent form.
Through this form, the participants were requested to confirm that they are participating voluntarily and
they have read the various aspects that concern their participation. This form listed 5 closed guestions with
the choice of only two possible responses namely ‘yes’ or ‘no’. This section was used to confirm that the
participants have read the information sheet and hence were informed about the research. Additionally, the
participants were informed that the research instrument was approved by the Research Ethical Committee,
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Brunel University London.The participants chosen were over 18 years of age and agreed to take part in this
study. Section 1 included five questions with multiple choice responses related to the demographic
variables, such as gender, age group, employment status, income category, and consumer’s awareness level
of Fintech services. The section Il contained forty-nine items with a 5-point Likert type ordinal scale,
covering the measurement of all the ten constructs that are part of the proposed conceptual model. The
instrument was initially tested using pre-test and then pilot survey before it could be used in the main survey.
Details of these tests are provided next.

4.9.3 Pre-test result

A pre-test of the questionnaire was conducted before the actual survey to ensure the content validity of the
guestionnaire to avoid repetitive items and to ensure that all items are clear and understandable (Sekaran
and Bougie,2013; Cohen,1988). At the pre-test stage the instrument consisted of 51 items. The pre-test was
carried out by two experts in the area of fintech, two academics (Ph.D. scholars), two practitioners, and two
bank consumers. The pre-test resulted in deleting one question and some minor modification in a few other
guestions including editing and improving the language and the grammar used in constructing the items.
The pre-test was followed by a pilot survey.

4.9.4 Pilot survey result

Before conducting the main survey, a pilot survey was carried out in January 2020. According to Creswell
(2009), pilot study results provide an opportunity to assess the content validity of the scores of an instrument
as well improve the questions used to measure the constructs, the format of the instrument and the scales.
The context of this research was banking and the target population under investigation were consumers of
banks who are either fintech service users, aware of fintech service, intend to use fintech service in the
future, or not familiar with fintech services. Thus, consumers from different banks in the Kingdom of
Bahrain were approached. It is also worth mentioning that all banks in the Kingdom of Bahrain offer fintech
services to their consumers, hence the study settings were satisfying to the needs for the research. During
the pilot survey, it was found that some participants were not aware of fintech services even though they
were using fintech applications by default. This research enabled those participants to gain awareness about
their usage of fintech services since the gquestionnaire highlighted examples of different types of fintech
services offered by banks in Bahrain to their consumers.

Google Survey was the website used to post the survey questionnaire online (Appendix 2). The hyperlink
of the survey was distributed by different social media applications, such as WhatsApp, Twitter, LinkedIn,
and Facebook. A total of 42 responses was received in which 3 responses were rejected due to lack of
fulfilling the required condition mentioned on the consent form (two responses were below 18 years, and 1
response confirm not reading the Participant Information Sheet included with this questionnaire), those
responses were not included in the analysis. The Table 4.5 below illustrates the measuring items for each
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construct along with the supporting evidence from the literature.

Table 4. 5 Research Questions and Evidence for the literature

No. Construct Measuring items Adopted from
1 Intention to Adopt Ql-Q3 Denktash and Davis (2000)
Q4 Hanafizadeh et al. (2014)
2 Perceived Usefulness Q5-Q7 Chen (2013)
Q8-Q9 Davis et al. (1989)
3 Perceived Ease of Use Q10-QI12 Gefen et al. (2003); Chen (2013)
Q13 Yu (2012)
Q14 Lin et al. (2008)
4 Trust Q15-Q17 Muiioz-Leiva et al. (2017)
Q18 Tang &Huang (2015); Martinez &
Bosque, (2013)
Q19 Hanafizadeh (2014)
5 Perceived Risk Q20 Thakur and Srivastava (2013)
Q21 -Q23 Chen (2013)
Q24 Akturan and Tezcan (2012)
Q25 Lee (2009)
Q26 Koenig-Lewis et al. (2010)
6 Relative advantage Q27 Siddik et al. (2014)
Q28 — Q30 Moore and Benbasat (1991)
Q31 Mutuku (2019)
7 Complexity Q32 -Q36 Sonnenwald et al. (2001)
8 Compatibility Q37-Q38 Hanafizadeh et al. (2014)
Q39 Mutahar et al. (2017)
Q40 Moore and Benbasat (1991)
Q41 Zolkepli and Kamarulzaman (2015)
9 Trialability Q42 - Q43 Brown et al. (2003)
Q44 — Q46 Moore and Benbasat (1991)
10 Observability Q47 - Q49 Zolkepli and Kamarulzaman (2015)
Q50 Park and Chen (2007)

Statistical Package for Social Sciences (SPSS) version 21.0 was used by the researcher to perform the
statistical analysis to test the conceptual model. For the pilot analysis reliability and validity, tests were
conducted in which the acceptable range of the minimum and maximum values of the tests conducted, were
derived from previously published research outcomes (Pallant,2016; Sekaran and Bougie,2013;
Cohen,1988). The reliability test was conducted by using Cronbach's alpha to measure the internal
consistency of how closely items related to each construct are as a group. While Cronbach's alpha can vary
between a minimum of 0 and a maximum of 1, the minimum value acceptable value of alpha fixed for this
research, at the pilot stage was 0.7 (Sekaran and Bougie,2013; Sekaran, 2000). According to Sekaran and
Bougie (2013) an alpha value of less than 0.7 is considered as indicating poor reliability and those falling
in the range above 0.7 considered as indicating good reliability. More details about reliability and

Cronbach’s alpha are provided in section 5.7.

The validity of the questionnaire was assessed using Pearson Product Moment correlations. Also, the item-
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to-item correlation was tested to assess whether the items were correlated with each other or not, which is
an essential criterion that needs to be satisfied if the instrument is to be used in the survey (Hair et al. 2006).
Inter-item correlation, and item to total correlation of all items used in the research model, along with
Cronbach’s alpha provide a good idea about the reliability of the instrument. As far as the limits of
correlation values were concerned, literature shows that those correlations range from -1 to 1 with negative
values that were usually not accepted. Based on prior research a correlation value for inter-item was set as
acceptable at a minimum of 0.3. Similarly, item to total correlation value was set as acceptable at a
minimum of 0.5 (Sekaran and Bougie,2013; Sekaran, 2000; Cohen,1988). During the pilot analysis, where
an item was found to cause concern, that is lower than the above acceptable values, depending on how far
the statistical value differed from the acceptable value, and how many items would remain, decision to

whether to retain or delete the item to measure each construct was taken.

The Tables 4.6 and 4.7 below give the summary of reliability and validity analyses for the instrument used
at the pilot survey stage. It can be seen that construct numbers 2, 5, and 10 (Perceived Usefulness, Perceived
Risk, Observability), have issues with validity caused by some items as indicated in Table 4.7. This could
be due to low sample size as literature shows that Cronbach’s alpha and correlation tests depend on sample
sizes with higher sample sizes improving those values. Therefore, it was decided that those items could be
retained and observed at the main survey stage, at which point a proper decision could be taken by the
researcher using item to item and item to total correlation values as those values were expected to be
improve with the larger sample size. Moreover, with regard to constructs Relative Advantage, and
Complexity, some items that were included caused concern with both reliability and validity (Table 4.6).
However, those items which caused concern were either item(s) that had to be reverse coded during analysis
because of the negative tone attached to those items. Although deleting those items could have improved
both reliability and validity without causing concern to the adequacy of the number of items needed to
measure the constructs (Table 4.7), yet, based on the advice of the academic and practitioner of fintech,
those items were retained. Where necessary the contents were rephrased for testing during the main survey
using reliability and validity measures. Furthermore, one item (Q43) measuring Trialability caused concern
with validity (Table 4.6) which was deleted. Removing item Q43 resulted in improving the validity
significantly (Table 4.7). Final set of items used to measure the constructs is provided in Table 4.8. As far
as validity is concerned this research examined the content validity, criterion validity, convergent validity,
discriminant validity and construct validity. According to Creswell et al. (2016) criterion validity (also
called predictive or concurrent validity) measures the items and enables the researchers to find out whether
scores anticipate a criterion measure. Sekaran and Bougie (2019) define convergent validity as the existence
of high correlation between two items used in an instrument to measure a construct. Furthermore, Sekaran
and Bougie argue that discriminant validity can be defined as the level to which two variables are

anticipated to be uncorrelated and backed up by theory. Measurements in empirical studies indeed should
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show the existence of such a phenomenon. Construct validity is defined as the extent to which items
measuring a construct indeed measure that construct (Creswell, et al. 2016). If the convergent and
discriminant validities are established, then it is considered that construct validity is established. These

aspects are discussed in detail in Chapter 5.
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Table 4. 6 Summary of content reliability and validity analyses (before deleting questions)

No Construct Codes Items Cronbach’ Item-item Item- total Remarks
s Alpha correlation correlation
(>0.7) (>0.3) (>0.5)
Min Max Min Max
1  Adopt Fintech INTADO Ql1- 0.842 0.321 0.771 0.465 0.807 Reliability, item to item correlation, and item to total
Services P Q4 correlation values are found to be within the acceptable limit.
All items will be retained for the main survey.
2 Perceived PU Q5- 0.836 0.268 0.670 0.566 0.682 ItemsQ5, Q7,and Q9 reliability, item to item correlation, item
Usefulness Q9 to total correlation values are found to be within acceptable

limits. However, items Q6 and Q8 were causing some
concern, as the correlation between these two items is found
to range from poor to good with a minimum of 0.268 which is
slightly lower than 0.3.

Items Q6 and Q8 might improve with larger sample size.
Hence, items Q6 and Q8 will be under observation in the
main survey for its validity. All items will be retained for the

main survey.
3 Perceived PEU Q10— 0.867 0.378 0.805 0.577 0.761 Reliability, item to item correlation, and item to total
Ease of Use Q14 correlation values are found to be within an acceptable limit.
All items will be retained for the main survey.
4 Trust TRU Q15- 0.885 0.387 0739 0.621 0.825 Reliability, item to item correlation, and item to total
Q19 correlation values are found to be within an acceptable limit.

All items will be retained for the main survey.
5 Perceived PRISK Q20- 0.866 0.202 0.776 0.519 0.820 Items Q21, Q22, Q23, Q24, and Q26 reliability, item to item

Risk Q26 correlation, and item to total correlation values are found to
(Reversed be within acceptable limits. However, items Q20 and Q25
Coded) were causing some concern, as the correlation between these

two items is 0.202 which is slightly lower than 0.3.

Items Q20 and Q25 might improve with larger sample size.
Hence, items Q20 and Q25 will be under observation in the
main survey for its validity. All items will be retained for the

main survey.
6 Relative RA Q27- 0.636 - 0.763 -0.129 0.697 Items Q27, Q28, Q29, and Q31 reliability, item to item
Advantage Q31 0.210 correlation, item to total correlation values are found to be

within acceptable limits. However, item Q30 is causing
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(Q30

Reversed
Coded)

Complexity
(Q32, Q33,
Q35 Reversed
Coded)

Compatibility  COMPA

Trialability

COMPL
X

T

TRIABI

Q32-
Q36

Q37-
Q41

Q42-
Q46

0.532

0.869

0.785

- 0.644 -0.081 0.660
0.148

0.468 0.756 0.641 0.765

-045 0.752 0.409 0.775
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serious problems concerning reliability, item to item, and item
to total correlations. Item Q30 is a reversed coded, being a
negative question, rephrasing the content to a positive
question might produce a different result.

Based on the advice of the academic and practitioner of
Fintech, item Q30 will be revisited, the contents will be
rephrased (not reversed coded) and will be under
observation in the main survey for its reliability and validity.
All items will be retained for the main survey.

Items Q32, Q33, and Q35 reliability, item to item correlation,
item to total correlation values are found to be within
acceptable limits. However, items Q34 and Q35 are causing
serious problems concerning reliability, item to item, and item
to total correlations values. Again Q34 and Q36 are found to
have content indicating positive statements used to measure
complexity. while, complexity by itself is a factor indicating
a negative quality, rephrasing the content to a negative
question might produce a different result.

Based on the advice of the academic and practitioner of
Fintech, item Q34 ‘While banking, | find it easy to get
fintech services to do what | want it to de’ and Q36 ‘Overall,
for conducting banking transactions, | find the fintech
services easy to use.’ will be revisited (Q34 ‘While banking,
I find it difficult to get fintech services to do what | want it
to do’ and Q36 ‘Overall, for conducting banking
transactions, I find the fintech services not easy to use’)the
contents will be rephrased (reversed coded) and will be
under observation in the main survey for its reliability and
validity. All items will be retained for the main survey.
Reliability, item to item correlation, and item to total
correlation values are found to be within an acceptable limit.
All items will be retained for the main survey.

Reliability is found to be acceptable, however, correlation
between the item to item and item to total correlation is found
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to be ringing from poor to good. With item Q43 causing
serious problems concerning the item to item and item to total
correlations. thus, item Q43 correlation with item Q46
correlation was found to be -0.045, also item Q43 correlation
with item Q44 correlation were found to be 0.255 which were
both lower than 0.30. Moreover, item Q43 to total correlation
is 0.409 which is lower than 0.5. Also, item Q42 correlation
causes some concern with item Q46 correlation of 0.112
which is lower than 0.30.

Items Q43 will be deleted as it is contributing to error to the
item to item and item to total correlation and it is unlikely to
improve in value even if the size of the sample increased.
While item Q42 might improve with larger sample size,
hence, items Q42 will be retained under observation in the
main survey for its validity. All items will be retained for the
main survey except items Q43 will be deleted.

10 Observability OBSERV Q47- 0.726 0.294 0.613 0.412 0.658 Items Q47, Q46, Q48, and Q49 reliability, item to item

Q50 correlation, item to total correlation is found to be within

acceptable limits. However, item Q50 correlation causes some
concern with item Q49 correlation of 0.211 which is slightly
lower than 0.30. Also, Item Q50 to the total correlation of
0.412 which is also slightly lower than 0.50.
Items Q50 might improve with larger sample size. Hence,
items Q50 will be retained under observation in the main
survey for its validity. All items will be retained for the main
survey.

Table 4. 7 Summary of content reliability and validity analyses (after deleting Q30, Q34, Q36, and Q43)

No. Construct Codes Items Cronbac Item-item Item- total Remarks
h’s Alpha  correlation correlation
(>0.7) (>0.3) (>0.5)
Min  Max Min Max
1 Adopt INTADOP Q1- 0.842 0.321 0.771 0.465 0.807 Reliability, item to item correlation, and item to total
Fintech Q4 correlation values are found to be within an acceptable limit.
Services All items will be retained for the main survey.
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2 Perceived
Usefulness
3 Perceived
Ease of Use
4 Trust
5 Perceived
Risk
(Reversed
Coded)
6 Relative
Advantage

PU

PEU

TRU

PRISK

RA

Q5 -
Q9

Q10
Q14

Q15-
Q19

Q20-
Q26

Q27-
Q29
Q31

0.836

0.867

0.885

0.866

0.861

0.268 0.670 0.566 0.682

0.378

0.387

0.202

0.447

0.805
0739

0.776

763

0.577

0.621

0.519

0.594
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0.761

0.825

0.820

0.797

Items Q5, Q7, and Q9 reliability, item to item correlation,
item to total correlation values are found to be within
acceptable limits. However, items Q6 and Q8 were causing
some concern, as the correlation between these two items is
found to range from poor to good with a minimum of 0.268
which is slightly lower than 0.3.

Items Q6 and Q8 might improve with larger sample size.
Hence, items Q6 and Q8 will be under observation in the
main survey for its validity. All items will be retained for the
main survey.

Reliability, item to item correlation, and item to total
correlation values are found to be within an acceptable limit.
All items will be retained for the main survey.

Reliability, item to item correlation, and item to total
correlation values are found to be within an acceptable limit.
All items will be retained for the main survey.

Items Q21, Q22, Q23, Q24, and Q26 reliability, item to item
correlation, and item to total correlation values are found to
be within acceptable limits. However, items Q20 and Q25
were causing some concern, as the correlation between these
two items is 0.202 which is slightly lower than 0.3.

Items Q20 and Q25 might improve with larger sample size.
Hence, items Q20 and Q25 will be under observation in the
main survey for its validity. All items will be retained for the
main survey.

After deleting item Q30, reliability, item to item correlation,
and item to total correlation are found to be within an
acceptable limit.

Deleting item Q30 still left four items to measure the
construct, and thus will cause no concern to the adequacy
of the number of items needed to measure the construct. Yet,
based on the advice of the academic and practitioner of
Fintech, item Q30 ‘The disadvantages of my using fintech
services far outweigh the advantages’ Will be revisited, the
contents will be rephrased 'The advantages of my using
fintech services far outweigh the disadvantages (not
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reversed coded) and will be under observation in the main
survey for its reliability and validity. All items will be
retained for the main survey.

7 Complexity = COMPLX Q32- 0.787 0.445 0.644 0559 0.719 After deleting items Q34 and Q36, reliability, item to item

(Q32, Q33, Q33 correlation, and item to total correlation are found to be
Q35 35 within an acceptable limit.

Reversed Deleting items Q34 and Q36 still left three items to measure

Coded) the construct and thus will cause no concern to the

adequacy of the number of items needed to measure the
construct. Yet, based on the advice of the academic and
practitioner of Fintech, item Q34 and Q36 will be revisited,
the contents will be rephrased (reversed coded) and will be
under observation in the main survey for its reliability and
validity. All items will be retained for the main survey.
8  Compatibility COMPAT Q37- 0.869 0.468 0.756 0.641 0.765 Reliability, item to item correlation, and item to total
Q41 correlation values are found to be within an acceptable limit.
All items will be retained for the main survey.
9 Trialability TRIABI Q42 0.793 0.211 0.752 0.367 0.802 After deleting item Q43, reliability, item to item correlation,
Q44- and item to total correlation values of items Q44, Q45, and
Q46 Q46 are found to be within an acceptable limit. However,
item Q42 correlation causing some concern with item Q46
correlation of 0.112 which is lower than 0.30. Also, item Q42
to the total correlation of 0.367 which is also slightly lower
than 0.50.

Item Q42 might improve with larger sample size. Hence,
item Q42 will be retained under observation in the main
survey for its validity. All remaining items will be also
retained for the main survey.
10  Observability OBSERV  Q47- 0.726 0.294 0.613 0.412 0.658 Items Q47, Q46, Q48, and Q49 reliability, item to item
Q50 correlation, item to total correlation is found to be within
acceptable limits. However, item Q50 correlation causes
some concern with item Q49 correlation of 0.211 which is
slightly lower than 0.30. Also, Item Q50 to the total
correlation of 0.412 which is also slightly lower than 0.50.
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Items Q50 might improve with larger sample size. Hence,
items Q50 will be retained under observation in the main
survey for its validity. All items will be retained for the main
survey.
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4.9.5 Main Survey

The main survey was carried out between September 2020 and October 2020 using the research instrument
provided in Appendix 1, by employing the same methodology adopted in the pilot survey. Around 1000
respondents were accessed through e-mail and social media. 407 responses were received, out of which
only 17 responses were rejected due to lack of fulfilling the required condition mentioned on the consent
form. This is approximately equal to 40% of response rate which is an acceptable rate according to Sekaran
and Bougie (2019). Table 4.8 provides the list of observed variables and latent variable. After collecting

data using the instrument, the next step taken was the data analysis.

Table 4. 8 Main Survey

No. Construct (latent) Measuring items (observed variable)
1  Intention to Adopt Ql-Q4
2 Perceived Usefulness Q5-Q9
3 Perceived Ease of Use Q10-Q14
4 Trust Q15-Q19
5  Perceived Risk Q20 - Q26
6  Relative advantage Q27 -Q31
7  Complexity Q32 -Q36
8  Compatibility Q37 -0Q41
9  Trialability Q42 — Q45
10  Observability Q46 — Q49

4.10 Data Analysis

In this research, statistical package for social sciences (SPSS) version 21.0 was applied to implement an
advanced statistical analysis which offered scalaility and flexibility. SPSS software is considered to the
most suitable software tool for research in the literature as it provides facilities to organize, improve
efficiency, and minimize any risk that could creep in during data analysis process (Pallant, 2016). Moreover,
to analyze the structural relationships between the variables and to validate the fitness of the developed
conceptual model, a multivariate statistical analysis namely structural equation modelling (SEM) was used
which supported by the literature (Pallant, 2016). Also, Analysis of Moment Structure (AMOS) version 18
was used to test the hypotheses through performing confirmatory factor analysis (CFA) and path analysis
(Pallant, 2016). The complete detail about the data analysis is explained in Chapter 5.

4.10.1 Structural equation modelling (SEM)

One of the dominant methods used in quantitative studies for analysing data in the area of behavioural
sciences is the structural equation modelling (Chen & Pearl, 2015). This research deals with the consumer
adoption behaviour of fintech services, hence SEM finds application as similar examples of applying SEM
are found in the technology adoption literature (Meyliana et al. 2019, Hu et al. 2019; Lee, 2018; Stewart
and Jujens, 2018; Ryu, 2018; Raza et al. 2017; Chuang et al. 2016; Kim et al. 2015; Hanafizadeh et al.
2014). SEM is a method that is used to analyze a set of regression equation simultaneously (Janssens et al.
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2008). Boomsma et al. (2012) claim that SEM comprises a set of statistical techniques that could be
employed to examine certain variables termed as observable and latent variables.

Terminologies used in SEM include latent variables, observed variables, confirmatory factor analysis
(CFA), path analysis, exogenous variables, endogenous variables, measurement model and structural model
(Janssens et al. 2008). Latent variables (e.g. relative advantage of fintech services and perceived ease of
use) are those that are not directly measured but through observed variables (e.g. Q1, Q2, Q3 and the like)
which are directly measured. CFA involves the testing of the measurement model and latent variables
(Janssens et al. 2008). Measurement model provides the relationship between the observed variables and
latent variables while structural model provides knowledge about the interrelationship between the
constructs (Mundra & Mishra, 2020). Path analysis enables the estimation of the relationship between the
endogenous and exogenous variables (Janssens et al. 2008). Endogenous variables are independent
variables (e.g. relative advantage of fintech services and perceived risk), while exogenous variables are
dependent variables (e.g. perceived ease of use, perceived usefulness, behavioural intention to adopt and
trust) (Janssens et al. 2008).

Measurements made using SEM involve construct reliability (squared multiple correlation), discriminant
validity, regression weights, correlation matrix, residual covariance, standard residual covariance, model
fit, direct effect, indirect effect and total effect (Janssens et al. 2008). These have been discussed in Chapters
5 and 6 in detail. SEM was implanted using AMQOS, a statistical package widely used by researchers (see
section 5.10). In addition to using the SEM, this research also measured the unidimensionality and average
variance extracted. While unidimensionality explains whether a set of variables (e.g. observed variables)
have only one underlying dimension in common (Janssens et. al. 20