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Abstract
Technological innovations in the banking industry, as well as the telecommunications
industry have led to a growing trend in mobile banking worldwide. With Germany having a
good foundation for mobile banking, the usage rate is noticeably lower than other Western
countries. This study sought to investigate the slow rate of mobile banking acceptance in
Germany by conducting a quantitative research. Empirical data was conducted through a
questionnaire addressed to German inhabitants in order to determine the factors influencing
the consumer’s behavioral intention toward mobile banking usage based on an extended
version of the Technology Acceptance Model (TAM). The results of the questionnaire were
analyzed with the IBM SPSS statistical tool in order to analyze consumer behavioral
intention to use mobile banking. The findings of this study imply that the TAM can be used to
analyze mobile banking acceptance in Germany. Perceived usefulness, perceived ease of use,
personal innovativeness, social norms and relative advantages were found to have a positive
affect on the usage, whilst perceived costs and perceived risk lead to a negative effect. The
outcomes may provide insights to the mobile banking industry in Germany, for managers
and developers to take into consideration when introducing a new service. This study could
contribute to further research within the area of technological innovations.
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1 Introduction
In this section the background and the problem of the research will be discussed. The purpose
along with the proposed research question is further presented. Additionally, definitions and
a disposition are provided as a guideline for the reader.

1.1

Background

Digital disruption is taking place in many industries; the banking and financial industry being
one of them. With an increase in investments, new innovations in the financial industry are
enabling access to new methods of banking (Laukkanen & Pasanen, 2013; Crabbe, Standing,
Standing, & Karjaluoto, 2009). New technologies are constantly being introduced to cut cost,
and increase efficiency for consumers, resulting in disruption of the traditional model of
banking. The disruption has caused the traditional channels to shift from person to person
(P2P), to online and now continuously evolving to more convenient methods, and has thereby
changed the way individuals handle their finances (Shakih & Karjaluoto, 2015). Traditional
banks have for long been the only players in the industry. However, with new innovations in
technology, traditional banking practices have become very vulnerable, increasing the
opportunity for new entrants to gain market share. As a result non-bank related financial firms
with clear digital strategies have joined the market. More innovative and efficient solutions are
constantly being introduced, which forces all players to invest in new technology in order to
keep up with the competitors in the industry (Chishti & Barberis, 2015).
New innovations in telecommunications have also had an impact on the banking industry.
With equipment that surpass telephony needs, the mobile phone, and later the smartphone
has created a lucrative market opportunity, as the number of people owning mobile phones far
exceeds any other technological device (Dahlberg, Mallat, Ondrus & Zmijewska, 2008). For
example, Apple’s success with the iPhone, and Google’s Android operating system, have led to
an significant increase in the use of mobile services and applications. A significant factor of the
success is the more efficient way of handling everyday tasks, and therefore gives the consumer
more time for other activities, something that is valuable in today's society. Furthermore, the
possibility of a constant connection to the Internet has created a demand for service on a 24hour basis. The new innovative technologies introduced have an impact on consumer
behavior, driving them towards a society highly relying on their smartphones (Shin, Hong &
Dey, 2012).
With the ongoing digitalization of the financial industries, and the high success of the
smartphone, the introduction of mobile banking was evident. Mobile banking is a service
provided to access banking facilities through a mobile device. An estimation of 1,1 billion of the
worlds population use mobile banking according to KPMG Mobile banking report (2015), and
the usage is annually increasing significantly. With this growing market opportunity, banks
and other financial institutions around the world aim to develop this service to further extent.
While the US is an obvious market leader with a market size of 13,8 billion €, and also where
the headquarters of the most used mobile banking apps reside, the UK and Germany are not
far behind with a shared market size of 1,1 billion € of investment (EY, 2015).
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1.2

Problem discussion

Cruz, Neto, Muñoz-Gallego & Laukkanen (2010) say that the appearance of mobile banking in
Germany goes back to the late 1990’s. Deutsche Bank was the first bank to introduce a mobile
banking service worldwide. Today almost all major banks offer the service of mobile banking
to some extent. Compared internationally, Deutsche Bank represents the bank with the least
mobile banking services according to KPMG Mobile banking report (2015). It barely covers the
standard services of mobile banking (Figure 1).

Figure 1: Mobile banking services (Source: KPMG, 2015)
Due to these reasons Germans still prefer Internet banking as their main banking channel
(Figure 2). 79% of the Germans use online banking often, whereas mobile banking is only used
by 31% of the German population. Studies claim that the lack of security is one major concern,
as well as the lack of trust in non-bank related financial institutions that provide a large part of
the mobile banking services (TSYS Annual Report, 2015). In 2015 Germany was identified to
have the second largest market size in mobile financial technology in Europe, as well as the
second highest investment in the industry. Germany is expected to catch up in the competition
of leading regions within the industry (EY, 2015). However, reports show that the use of
mobile banking in Germany is far less than expected (Figure 3). The reasons behind this are
unclear, since the foundations of a successful mobile banking usage rate are present.

8

Figure 2: Banking habits in Germany (Source: TSYS, 2016)

Figure 3: Mobile banking penetration (Source: Statista, 2015)
The trend towards a society highly reliable on their smartphone, and the digital disruption in
the financial industry, both mentioned earlier, makes mobile banking a topic of interest,
considering it is a technology still gaining users. Germany offers a favorable location as one of
the most innovative countries in Europe within the industry (EY, 2015). A substantial amount
of research exists in the field technology acceptance. However, due to the dynamic of
technological developments within various industries, there will be always demand for further
research within the field of technology acceptance. Prior research provides the fundamental
knowledge about technology acceptance, but in order to understand the consumer’s
acceptance toward technological innovations, existing theories need to be expanded (Luarn &
Lin, 2005; Chitungo & Munongo, 2013). The success of a new technological development
depends strongly on consumer’s attitudes on adopting and accepting the innovation (Davis,
1989). A number of factors influence their decision, which the innovator can take into
consideration to achieve a higher success rate. The biggest breakthrough in the field was when
Davis introduced the Technology Acceptance Model (TAM) in 1989. The TAM is an
information systems theory that shows how consumers accept a new technology. It was
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initially introduced from the perspective of computer technology, but has been extended
several times to successfully fit other technologies (Davis, 1989). Mobile banking is considered
as an innovative technology. As mentioned before it has been applied in the banking industry
worldwide. Several studies on the acceptance and adoption of mobile banking in various
countries using the TAM have been conducted. In order to fully represent the technology
acceptance of a specific country, the factors of the TAM differ, depending on the type of
technological innovations and the country the study is conducted in (Luarn & Lin, 2005;
Chitungo & Munongo, 2013). Therefore, this study will test a theoretical extension of the TAM,
introduced by Chitungo and Munongo (2013), and examine the factors that influence the
acceptance of mobile banking services introduced in Germany. Hence, our research question
is: what factors most strongly influence consumers while accepting mobile banking in
Germany?
Expectantly, this will provide the required information of the factors that could explain the
slow rate of acceptance within mobile banking in Germany, and thereby fill the gap in existing
literature in the field of technology acceptance. In addition, the outcome of the study will
provide essential information to all players in the financial industry in Germany regarding
what factors have to be taken into consideration while developing a new mobile banking
service. If the extended TAM can be successfully applied in Germany, it can provide an
important foundation for further research in this area.

1.3

Purpose

The purpose of this study is to apply the already existing extended version of the TAM to the
mobile banking industry in Germany, in order to determine the factors and demographics
affecting consumer’s behavioral intention when accepting a mobile banking service.

1.4

Research question

We will answer the following research question in order to fulfill the purpose of this study.
RQ: What factors most strongly influence consumers while accepting mobile banking in
Germany?

1.5

Definitions

Abbreviation
P2P
P2B
FinTech
OTP
TAM
TRA
TPB
DIM
SEM
BI
PU
PEU
PI
RA
PR
PC
SN

Explanation
Person to Person
Person to Business
Financial Technology
One Time Password
Technology Acceptance Model
Theory of Reasoned Action
Theory of Planned Behavior
Innovation Diffusion Model
Structuring Equation Modeling
Behavioral Intention
Perceived Usefulness
Perceived Ease of Use
Personal Innovativeness
Relative Advantages
Perceived Risks
Perceived Costs
Social Norms
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1.6

Disposition

This study is divided into eight sections (Figure 4). In the introduction the background,
problem and purpose are discussed, leading to the research question. The next section consists
of the frame of references where mobile banking is defined, as well as presented in its current
state. The theory behind the study is also presented with the help of existing literature to help
the reader gain a deeper insight on the topic. Furthermore, a description of the chosen method
and methodology, as well as the data collection process is presented in the method and
methodology section. After the this section, the empirical data is presented, followed by
hypotheses testing as well as an analysis section of the conducted data, based on which the
factors of acceptance can be determined. Followed by the conclusion of our findings, the
discussion and recommendations for players in the mobile banking industry are presented.
The discussion part clarifies the limitations within this study, and provides propositions for
further research.

Introduction

Frame of
References

Method and
methodology

Empirical [indings

Hypothesis testing

Analysis

Conclusion

Discussion and
recommendations

Figure 4: Disposition

2 Frame of References
In the following section existing research and theories related to the topic is covered. The
literature presented was chosen to meet the objectives of the study and will help to interpret
the empirical data presented later on.

2.1

Mobile banking

Various terms can be used to refer to mobile banking. These include m-banking (Liu, Min & Ji,
2009), branchless banking (Mas, 2009), pocket banking (Amin, Hamid, Tanakinjal & Lada,
2006), as well as m-payments or m-finance (Cruz, et al., 2010). Tiwari, Buse and Herstatt
(2007) explain the most attractive features of mobile banking being ubiquity, immediacy,
instant connectivity and pro-active functionality. Shaikh and Karjaluoto (2015) define mobile
banking as a product or service offered by a bank or a microfinance institute for conducting
financial transactions using a mobile device, namely a mobile phone, smartphone, or tablet,
available on a 24-hour basis. The idea of mobile banking is to reduce costs and increase service
efficiency and convenience, and the need for a consumer to physically visit a bank to perform
transaction will no longer exist (Laukkanen & Lauronen, 2005). Cruz et al. (2010) claim that
after Internet banking, mobile banking is the most promising marginally adopted channel for
the use of financial services by consumers. In further studies Luarn and Lin (2005) state that
millions of dollars have been spent on building mobile banking systems, but reports show that
potential users may not be using the systems. Laukkanen and Pasanen (2013) support the
claim by presenting that mobile banking has yet not received the attention of the masses in
most countries. Germany is an example for this, since it is a country with one of the highest
rate of investments in mobile banking; however, the pace of mobile banking acceptance in this
country differs significantly (Laukkanen & Lauronen, 2005).
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2.2

Mobile banking providers

Dahlberg et al. (2008) state that mobile banking is a part of recent banking innovation, and
Cruz et al. (2010) later add on that mobile banking can also refer to new non-bank related
financial institutions providing similar services. Shaikh and Karjaluoto (2015) identify the
different providers of mobile banking in the industry as traditional banks, and non-bank
related institutions, namely financial technology companies, FinTechs, and other firms
offering payment options.

2.2.1

Traditional banks

Most banks have launched an application, intended for the use of mobile banking. The banks
have a very large customer base as well as access to required data (Accenture, 2015). However,
the services offered by banks through mobile do not differ from services provided online. It
offers a quick, simple and convenient way to take command of a bank account.

2.2.2

FinTech

Financial technology, known as FinTech, is financial services combined with new technology.
The FinTechs, which are mainly start-ups, aim to improve the efficiency of financial services
by implementing new technologies (Kim, Choi, Park & Yeon, 2016). The true value added
services of mobile banking have been traced coming from FinTechs according to Accenture
(2015). The FinTech scene is growing worldwide, a report from EY (2015) claim it is the fastest
growing industry in 2015. A challenge for the start-ups is the lack of customers, since
accepting a new way of handling finances is typically a sensitive and lengthy decision for
consumers (Shaikh & Karjaluoto, 2015). Because of this, and the lack of finances, FinTech
companies strive for a partnership with existing banks as they provides customers and trust,
and traditional banks also benefits from introducing new technology.

2.2.3

Non-bank related companies

Another provider recently joining the industry are already existing companies, such as Apple,
Amazon, Google, providing a payment service also know as a mobile wallet, or m-wallet. The
inventors of the m-wallet explain it as connecting a credit card to a mobile device that through
a computer system can then be used as a credit card (Ellis, Kennedy, Kurani, Lowry,
Meyyappan & Stroke, 2015).

2.3

Mobile banking services

KPMG Mobile banking report (2015) have gone further into detail explaining the different
functions of mobile banking and identified them as regular banking services, payment services
and value-added services. Mobile banking services offer a wide variety of different banking
functions; account information, transactions, investments and support (Crabbe et al., 2009).
KPMG Mobile banking report (2015) explains them as the following:
Banking services are mobile banking services offered straight from a bank. These include
access to an application provided by the bank that offer regular banking services such as
account balance information, transactions and bill payments.
Payment services are mobile banking services offered by a financial institution that is not
related to a bank. These include P2P and P2B payments in various ways through a mobile
channel. Mobile payments can be considered as a substitute for cash, credit cards and online
banking (Kim et al., 2016).
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Value-added services are mobile banking services offered from non-bank related financial
institutions. These services are pockets of innovation in the industry, and also the least used
services. The most successful value-added services include camera based banking, personal
financial management, social media banking and cloud storage (KPMG Mobile banking report,
2015).
Shaikh and Karjaluoto (2015) further explain that in order to access mobile banking, a mobileor smartphone is needed, with a connection to the Internet, or a GPS signal. The device has to
be equipped with a software or operating system that supports the service. Four points of
access typically offered; 1) smartphone applications, 2) mobile Web browsers, 3) tablet
application and 4) SMS services.

2.4

Challenges in mobile banking

Even though the huge growth in the mobile banking industry, numerous issues and challenges
have been identified having an impact on the success of the service (Tiwari et al., 2007). With
a constant upgrade of devices and operating systems, it becomes a challenge for mobile
banking developers to offer a solution for all types. With devices supporting different
operating systems, mobile banking has to be adapted to all to succeed, and is identified as a
clear challenge for developers. Another challenge of mobile banking is the security. Luarn and
Lin (2005) claim this is the biggest barrier for consumers to accept and adapt to mobile
banking. With an increase in hacking, and the fact that a mobile device can easily be accessed
by others, mobile banking is seen as taking a very high risk for consumers. To overcome the
insecurity various mechanisms such as PIN codes (personal identification number), OTPs (one
time password) fingerprints, and other means of identification are used to authorize the
service and enhance the security (Mallat, Rossi & Tuunainen, 2004; Safeena et al, 2011).
Bamoriya and Singh stated in 2012 that most of those who frequently use mobile banking do
not use it as the only channel of banking as it is intended to be, meaning that it does not solve
the purpose it was originally made for. They claimed this was because of the lack of trust in the
channel, as well as the complexity of the service (Bamoriya & Singh, 2012).

2.5

Consumer’s behavioral intention and acceptance of mobile banking

Consumer acceptance is defined by Davis (1989) as the willingness of an individual to use a
new technology; considering perception, expectation and intention of the decision. In this
study regarding mobile banking we define consumer acceptance as the perceptual and
emotional decision of an individual that leads to the acceptance of an innovative product or
service. Researchers found that the consumer’s behavioral intention (BI) to use mobile
banking is depending on their attitude. In addition, it is a predictor of acceptance (Islam, Low
& Hasan, 2013; Venkatesh & Davis, 2000). An intention is therefore defined as a factor that
leads to an activity. Furthermore, Sheppard, Hartwick and Warshaw (1988) stated that the
intention factor is of great importance to predict later usage. Hence, if the consumer has the
intention to use mobile banking, the likelihood that the consumer will accept and finally use it
will be high (Chitungo & Munongo, 2013; Luarn & Lin, 2005). Several approaches that predict
human behavior and technological innovation acceptance have been applied in order to
determine which factors influence the consumer’s attitude and therefore their intention to use
mobile banking. Thus, this study is mainly based on a prevalent theory, the Technology
Acceptance Model, for investigating the consumer’s behavioral intention of using mobile
banking.
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2.6

Technology Acceptance Model

Among a high range of models, the TAM introduced by Davis (1989), and adapted from the
Theory of Reasoned Action (TRA) (Ajzen & Fishbein (1975), seems to be the most widely
accepted model among researchers (Luarn & Lin, 2005). While the TRA examines the human
behavior on a general basis, the TAM predicts and explains the determinants of a consumer’s
behavioral intention of accepting a technological innovation (Davis, 1989; Davis, Bagozzi, &
Warshaw, 1989; Venkatseh & Davis, 2000; Luarn & Lin, 2005). The consumer’s intention is in
turn determined by the consumer’s beliefs in the new technological service. The TAM (Davis,
1989) displays two beliefs, the perceived usefulness and the perceived ease of use. The
perceived usefulness is the degree to which a person believes that using a particular system
would enhance their performance according to Davis (1989). The perceived ease of use is
defined as the degree to which a person believes using a particular system would be free from
effort (Davis, 1989). However, previous studies assert that the original TAM is not sufficient in
explaining the impact on the consumer’s behavioral intention toward today’s technological
innovations. Hence, the TAM has been extended by additional factors and replicated several
times due to the difference of technological innovations, and the dynamic change within the
technology realm during the past. Furthermore, the different locations, where previous studies
were conducted, led to factors that the original TAM was lacking mainly. Despite the model
extension by adding further factors, researchers have developed extended TAMs by combining
various models and theories. The extended TAMs refer mostly to a combination of two or three
existing models and theories. Thus, the two fundamental constructs of the TAM have been
combined with for instance the Theory of planned behavior (TPB), or the Innovation Diffusion
Model (IDM) (Luarn & Lin, 2005). While the original TAM is valid in terms of the adoption of
new technology, the additional models and theories provide sufficient insights of human
behavior. Ajzen and Madden (1986) distinguished influential factors in two groups, the
external and the internal perceived behavioral control factors. The external factors are various
factors that prevent the consumer from the intention to use the new technological product or
service after deciding to do so (Ajzen, 1988). In addition, barriers that the consumer has to
face when taking the decision to use a technological innovation could be emerged due to lack
of time or money (Taylor & Todd, 1995a, 1995b; Chau & Hu, 2001) or through social influence
(Schepers & Wetzels, 2007). The internal factors are related to the individual disposition as
well as the person’s skills, abilities, emotions and compulsions concerning the consumer’s
behavior according to Ajzen (1988). Consumer’s trust issues could also prevent the consumer’s
behavioral intention to accept to technological innovations (Luarn & Lin, 2005).

2.6.1

Extended TAM toward mobile banking

A range of researchers demonstrated that the existing TAMs are insufficient and exhibit a lack
of significant attributes in order to explain the impact on the consumer’s behavioral intention
when talking about mobile banking usage (Taylor & Todd, 1995a; Luarn & Lin, 2005; Schepers
& Wetzels, 2007; Chitungo & Munongo, 2013). Hence, this study displays the importance of
the fundamental counters of the TAM and will apply an existing version of the extended TAM,
introduced by Chitungo & Munongo, (2013) (Figure 5). This model has been used for
analyzing the mobile banking acceptance in Zimbabwe. Besides the two fundamental factors
PU and PEU, the model contains external and internal factors that could influence the
consumer’s behavioral intention and therefore the decision to accept or reject mobile banking.
The external factors are social norms, perceived risks, and perceived costs, whereas the
internal factors are relative advantages and personal innovativeness. In addition, this study
will include demographical aspects in order to examine if the demographical factors also
influence the consumer’s acceptance toward mobile banking. Each factor will reveal one
hypothesis, which will lead to seven hypotheses (Table 1). An additional hypothesis will be
tested, which reflects the interrelation between the perceived usefulness and the perceived
ease of use since previous studies assert a significant positive relationship (Luarn & Lin, 2005;
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Chitungo & Munongo, 2013). All hypotheses will enhance filling the research gap and
answering the research question.

2.6.2

Perceived Usefulness (PU)

Davis (1989) defines perceived usefulness as the degree to which a person believes that using a
particular system would enhance their job performance. Later, Davis (1993) extended the
definition and determined perceived usefulness as the consumer’s perception that using the
new technology will enhance or improve the general performance. This means, perceived
usefulness as determinant of a consumer’s behavior will enhance the user to use more
innovative and user friendly self-service technologies that provide greater autonomy in
performance (Pikkarainen, Pikkarainen, Karjaluoto & Pahnila, 2004). Therefore, the
consumer will gain specific rewards by using a new technology, which refers to an increase in
the consumer’s performance. In fact, the consumer would prefer the innovation that provides
the most benefits by performing a specific task (Islam et al., 2013). Regarding mobile banking,
a consumer would define an innovation useful, if it enhances banking transactions, obtaining
information on financial advices, and purchasing other financial products (Pikkarainen et al.,
2004). Furthermore, mobile banking could enable the consumer to control their finances at a
24/7h basis regardless the location. This impact on the consumer’s performance positively
affects the consumer’s behavioral intention to use mobile banking according to prior research
(Chitungo & Munongo, 2013; Luarn & Lin, 2005; Venkatesh & Davis, 1996). Hence, this study
will examine the following hypothesis:
H1: Perceived Usefulness has a significant positive relationship with the consumer’s
behavioral intention toward mobile banking.

2.6.3

Perceived Ease of Use (PEU)

Perceived ease of use is the degree to which a person believes using a particular system would
be free from effort (Davis, 1989). Rogers (1995) agrees that perceived ease of use relates to
how complex an innovation can be, and to what rate the consumer expects the effort required,
in order to accept it. Hence, the easier the usage of the new technology is, the more likely it is
that the consumer will accept it. The acceptance of the new technology can be harmed if the
consumer experiences any difficulties while using it. The acceptance of mobile banking is
mainly inferred to the surface of the mobile phone, and the handling of the mobile banking
application. Relatively small screen sizes and keyboards can inhibit of viewing all information
and lead to spelling mistakes while typing. Highly complicated mobile applications that
include a great amount of features can also confuse the consumer and emerge frustration,
which could lead to the decision not using the new mobile application. Hence, the experience
of using mobile banking services can be negatively affected by several factors and lead to
dissatisfaction (Chitungo & Munongo, 2013). Therefore, the perceived ease of use has a
positive significant impact on mobile banking acceptance.
H2: Perceived Ease of Use has a significant positive relationship with the consumer’s
behavioral intention toward mobile banking.

2.6.4

Personal Innovativeness (PI)

Chitungo and Munongo (2013) define the consumer’s attitude towards innovations as personal
innovativeness, and outline the importance of this factor in examining the behavioral intention
toward mobile banking usage. Personal innovativeness describes the congenital willingness of
a consumer to experience and embrace the technological innovation and the related services in
order to achieve their goals (Rao & Toshani, 2007). Hence, the openness to new technology is
significant while analyzing the acceptance of a particular technological innovation. The
openness towards innovation is mainly related to a lack of knowledge and skills within the
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technological field, and to the convenience towards security of using well-known products and
services (Venkatesh & Davis, 2000). If a consumer is not open to new technology, it is very
likely that they will not accept it. The attitude towards innovation plays also an important role
when in terms of the acceptance of mobile banking (Venkatesh & Davis, 2000; Chitungo &
Munongo, 2013). Prior research shows that online banking is widely accepted and globally
used, which means people are open to new technology and embrace technological innovation
(Venkatesh & Davis, 2000). Consequently, it could be assumed that mobile banking will be
accepted due to the willingness to experience and embrace new technology. Therefore, this
study will include personal innovativeness as an additional factor within the extended TAM.
H3: Personal Innovations have a significant positive relationship with the consumer’s
behavioral intention toward mobile banking.

2.6.5

Relative Advantages (RA)

According to Riivari (2005) the consumer needs to receive a positive effect on their
performance due to the use of an innovation. It is more likely, that a consumer accepts an
innovation, if the consumer receives benefits. These benefits by using a particular product or
service are defined as relative advantages (Chitungo & Munongo, 2013). In terms of mobile
banking, relative advantages are the benefits; the consumer obtains while using new mobile
banking services, which could lead to a more convenient and effective way of handling
personal finances (Riivari, 2005). Furthermore, mobile banking could reduce the costs the
consumer has to face while making transactions. These factors could lead to a positive
consumer experience (Laukkanen & Lauronen, 2005), which in turn have a positive significant
impact of mobile banking acceptance.
H4: Relative Advantages have a significant positive relationship with consumer’s behavioral
intention toward mobile banking.

2.6.6

Perceived Risks (PR)

Perceived risks are the uncertainty about the outcome of the use of the innovation (Gerrard &
Cunningham, 2003). The uncertainty refers also to the trustworthiness as well as the security
of a new technology. These factors, and the risk of using mobile banking the consumer takes
play important roles while choosing to adopt an innovation according to Mallat et al. (2005).
Hence, the rate of how secure the consumer defines the technological innovation, influences
the attitude toward accepting or rejecting the new service. Liu, Min and Ji (2009) examined
the importance of trust while accepting mobile banking. Trust in technology, trust in vendors,
and structural assurance can be a direct impact on the consumer’s intention to adopt mobile
banking. These trust issues are related to the risk the consumer takes while using mobile
banking. As money and private information are involved, the consumer is highly concerned
about the security and privacy (Li, Min & Ji, 2009; Luarn & Lin, 2005). These concerns
include password integrity, privacy, data encryption, hacking, and the protection of personal
information (Benamati & Serva, 2007). Hence, the loss of information the consumer takes
could have a significant impact on the decision of adopting mobile banking services (Luarn &
Lin, 2005; Chitungo & Munongo, 2013; Mallat et al., 2005). Especially after the financial crisis
in 2008, consumers are less willing to take any risk regarding their financial decisions
(Laukkanen & Lauronen, 2005). Li, Min and Ji (2009) and Luarn and Lin (2005) have
extended the TAM with the factors trust and perceived credibility, while they determined this
factor has a positive impact on the consumer’s behavioral intention of mobile banking usage.
Chitungo & Munongo (2013) has introduced this dimension as perceived risks, which in turn
has a negative significant impact on the mobile banking acceptance. This study advocates the
perspective defining the security and privacy issue as a risk the consumer takes. Consequently,
this study will extend the TAM with the factor perceived risks.
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H5: Perceived Risks has a significant negative relationship with the consumer’s behavioral
intention toward mobile banking.

2.6.7

Perceived Costs (PC)

One important factor that the original TAM by Davis (1989) does not consider is called
perceived costs. Perceived costs are defined as the extent to which a person believes that using
a new technology would cost money (Luarn & Lin, 2005). The authors further revealed that
any costs related to the use of mobile banking could influence the consumer’s behavioral
intention to actually accept mobile banking. These costs include the transactional cost in form
of bank charges, mobile network charges from sending communication traffic (e.g. SMS),
subscriptions and service fees for accessing mobile services and the investment of a new
mobile device costs (Chitungo & Munongo, 2013). Luarn and Lin (2005) also argue that the
costs are one of the most influential factors in adopting mobile banking services. Consumers
are not viable to change their way of performing banking actions unless there is a strong valuefor-money and performance-to-price advantage. High prices could lead to withholding the
adoption of the consumer and could lead to a negative impact on the consumer’s adoption of
mobile banking (Luarn & Lin, 2005; Chitungo & Munongo, 2013). Therefore, financial
recourses, defined as perceived costs, is a significant factor in this study to reflect the
consumer’s concerns toward mobile banking costs.
H6: Perceived Costs have a significant negative relationship with the consumer’s behavioral
intention toward mobile banking.

2.6.8

Social Norms (SN)

Furthermore, Chitungo and Munongo (2013) outline that social norms have a significant
impact on the consumer’s decision while accepting a new technology. Social Norms are
determined by the total set of accessible normative beliefs concerning the expectations of
important social groups (Ajzen & Fishbein, 1975). Therefore, the social groups such as family
and friends influence the individual’s behavior and beliefs since the individual tries to
establish a particular image within the social group (Chitungo & Munongo, 2013). The image is
defined as the degree to which use of innovation is perceived to enhance one’s status in a social
system according to Van Slyke, Lou, Belanger and Day (2002). The opinion toward a new
mobile banking application of a friend or family member could increase the likelihood of
accepting or rejecting the new service. Since the consumer’s behavioral intention is not
deliberately controlled due to other people’s influence, this factor cannot be ignored in the
study of mobile banking acceptance. Hence, the TAM will be extended by this factor. Prior
literature has agreed on the significant impact of social norms in relation to mobile banking
acceptance (Luarn & Lin, 2005; Chitungo & Munongo, 2013). In conclusion, social norms have
a positive significant effect on adopting mobile banking services.
H7: Social Norms have a significant positive relationship with the consumer’s behavioral
intention toward mobile banking.

2.6.9

Interrelation of factors

Literature outline that the perceived ease of use may also contribute towards the performance
of an innovation since the less effortful a system is to use, the more it can increase the
consumer’s performance (Davis, 1989, Vanketesh & Davis, 2000). Therefore, this study will
examine the relation between these two factors in order to find out if perceived ease of use has
a positive significant impact on perceived usefulness of mobile banking in Germany.
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H8: Perceived Ease of Use has a positive significant relationship with the Perceived
Usefulness.
Perceived Usefulness (PU)
Perceived Ease of Use (PEU)
Personal Innovativeness (PI)
Relative Advantages (RA)

Behavioral Intention (BI)

Perceived Risk (PR)
Perceived Costs (PC)
Social Norms (SN)
Figure 5: Factor correlation (TAM)
Dimension

Hypothesis

PU

Perceived Usefulness has a significant positive relationship with the
consumer’s behavioral intention toward mobile banking.

PEU

Perceived Ease of Use has a significant positive relationship with the
consumer’s behavioral intention toward mobile banking.

PI

Personal Innovativeness have a significant positive relationship with the
consumer’s behavioral intention toward mobile banking.

RA

Relative Advantages has a significant positive relationship with the consumer’s
behavioral intention toward mobile banking.

PR

Perceived Risks has a significant negative relationship with the consumer’s
behavioral intention toward mobile banking.

PC

Perceived Costs has a significant negative relationship with the consumer’s
behavioral intention toward mobile banking.

SN

Social Norms have significant positive relationship with the consumer’s
behavioral intention toward mobile banking.

PEU/PU

Perceived ease of use has a significant positive relationship with perceived
usefulness.

Table 1: Proposed hypotheses

2.7

Demographics

Chitungo and Munongo (2013) outline that demographics could be an additional impact of the
acceptance of new technology. The age, the gender, the level of education and the living
situation might affect the consumer’s intention of accepting technological innovation. Laforet
and Li (2005) assert the lack of understanding the concept of mobile banking due to the
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demographics. These factors could create a barrier of accepting the technology. The slow
adoption of mobile banking in Germany shows that differences within the population lead to
various preferences in handling personal finances according to TSYS (2016). Hence, this study
will take a closer look at the demographics, and will examine how these factors could further
influence the acceptance of mobile banking in Germany. Since demographics consist of a
various number of different aspects, an additional demographical factor will not be included in
the extended TAM. However, the demographical aspects will be taken into consideration while
analyzing the acceptance of mobile banking in Germany.

2.8

Conclusion of the frame of reference

Germany is a highly innovative country that, however, appears to be rather slow in accepting
mobile banking. All players in the mobile banking industry in Germany already invest a great
amount into new technology. However, the offer of mobile banking services is still rather low
compared to other Western countries. Furthermore, Germans are still dependent on cash and
value Internet banking (Laukkanen & Lauronen, 2005; TSYS, 2016). Hence, a barrier toward
mobile banking still seems to exist, even though mobile banking has been introduced in
Germany decades ago. Previous studies already examined the acceptance of mobile banking,
by applying various versions of the extended TAM in several countries, but not in Germany.
Hence, this study will apply an existing extended TAM (Chitungo & Munongo, 2013) in order
to examine what factors influence the Germany’s behavioral intention toward mobile banking
usage. Seven different factors will be tested with the coherence of demographical aspects.

3 Method & Methodology
In this section the chosen method and methodology is presented. Additionally, the process of
the data collection and interpretation are covered.

3.1

Methodology

A research philosophy is a belief about the way data could be collected. It encompasses beliefs,
assumptions, perceptions and the nature of reality and truth, and will unconsciously influence
the research design (Saunders, Lewis & Thornhill, 2009). Two predominant philosophical
approaches to gaining knowledge within the social sciences exist. These are known as
positivism and interpretivism. Saunders, Lewis and Thornhill (2009) define the act of seeking
to understand and explain a particular set of circumstances such as feelings and attitudes in
unique, complex business situations as interpretivism, whereas positivism is the act of
attempting to test theory in order to try to increase the predictive understanding of
phenomena. In this study we mostly adopt the positivist approach since formal propositions,
quantifiable measures of variables, hypothesis testing, and drawing of inferences about a
phenomenon from a sample of a population is present, which according to Saunders, Lewis
and Thornhill (2009) is a requirement for conducting a positivist research. However, we
cannot commit entirely to the paradigm of positivism as our research philosophy, for the
reason that our questionnaire is structured to find out people's attitudes to gain a deeper
understanding from our findings. Hence, a part of an interpretivist approach will be present in
the discussion and recommendation part.
The two philosophical research approaches are associated with three different styles of
reasoning. Saunders, Lewis and Thornhill (2009) describe these as inductive, deductive and
abductive. Inductive is defined as observing a phenomenon and further developing a theory by
analyzing and interpreting results, deductive is defined as the development and testing of
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theories and expect the outcomes of certain phenomena, which are then reworked or
confirmed, and abductive involves combining developed theory with empirical findings, which
allows the researcher to understand both empirical findings and theory. As this study focuses
on the latter, an abductive reasoning will be applied. The positivist approach and abductive
reasoning are mostly connected with quantitative research (Williamson, 2002), hence our
study will adopt a quantitative research design with large enough sample size to make
assumptions, however with the inability to draw generalizations.

3.2

Research method

Choosing the most suitable research design is essential in order to gather valid results that
enable the researcher to transform the research question into an entire research project.
Therefore, the research design creates the leading way on how the research question will be
answered and how the objectives of this study will be satisfied since the answer of the research
question is related to the choice of the research strategy, the choice of collection techniques
and the analysis procedures, and the time horizon. It is significant for a study, that the
research design emphasis validity and reliability, which in turn is based on consistent findings
(Saunders, Lewis & Thornhill, 2009). The purpose of this study is mainly related to
descriptive, but includes parts of the explanatory research.
Descriptive research describes population characteristics in order to portray a clear picture of
a particular phenomenon on which the data will be collected. The current situation, its
properties and conditions will be described by answering the “who”, “what”, “when” and
“where” questions, rather than explaining the “why” and “how” (Williamson, 2002; Saunders,
Lewis & Thornhill, 2009). Hence, the descriptive research is also known as the status research,
since it displays the status quo of a phenomenon. Furthermore, descriptive research is
relatively straightforward and easy to implement by novice researchers (Williamson, 2002).
Prior research asserts that a descriptive research method emerges new questions, which
require research besides describing the data. Further conclusions, evaluated data and
synthesizing ideas will be encouraged due to the outcomes of the descriptive data analysis.
Explanatory research emphasizes on the causal relationships between variables. It encourages
explaining the relationship between variables based on a specific situation. Eventually,
hypothesis will be tested and correlations between the variables can be detected and further
defined. In order to implement explanatory research probability sampling is required
(Williamson, 2002). The purpose of this study is to gather facts about the impact on
consumer’s behavioral intention to use mobile banking. As mentioned before, this study has
descriptive characteristics, revealing the answers to “what”, “when”, “where”, and “who”
questions, and will encourage further explanation beyond the data description. Due to limited
resources an explanatory research cannot entirely be implemented in this study. However, the
collected data can be further evaluated, the relationships between the various factors and the
consumer’s behavioral intention can be explained, and therefore recommendations to the
most important players within the financial sector in Germany can be generated.
Since this study will mainly implement a descriptive research, numerical data is required.
Thus, a quantitative research will be conducted since it allows access to a great amount of data
from a sizable population (Saunders, Lewis & Thornhill, 2009). It will strengthen the ability to
assume opinions and attitudes of a chosen sample to the entire German population. To carry
out the quantitative research a questionnaire in form of a survey was chosen as an appropriate
approach. The questionnaire supports gathering numerical and representative data within a
dispersed sample (Saunders, Lewis & Thornhill, 2009). Furthermore, this approach enables
conducting the data despite limited resources.
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A time horizon has to be determined that is suitable to the research question, regardless the
chosen research strategy and data collecting technique. The time horizon that captures a
“snapshot” of a specific situation and problem is called cross-sectional. In order to create a
“diary” perspective, a longitudinal time horizon needs to be implemented (Saunders, Lewis &
Thornhill, 2009). This research will be cross-sectional, since only a particular phenomenon
within a specific time period will be described. In addition, limitations in time and resources,
only enables a cross-sectional research. Among cross-sectional studies, survey strategies are
often employed, according to Robson (2002), which this study will follow as well.

3.3

Ethical research

According to Saunders, Lewis and Thornhill (2009) it is vital to behave in an ethical manner
when conducting research. Ethics is a broad term to define, however, Collins (2011) mentions
that ethics is based on two aspects; right and wrong norms for humans as well as loyalty and
honesty. We attempt to work according to society's ethics. In order to satisfy as many of the
ethical aspects we ensure that information presented in the thesis will put no individual or
organization to harm. The questionnaire was conducted anonymously so that no data can be
traced to any individual respondents.

3.4
3.4.1

Data collection
Literature study

According to Saunders, Lewis and Thornhill (2009), in descriptive research it is vital to have a
well-defined picture of the phenomena on which a researcher strives to collect data, before
starting the data collection process. Therefore, we began by constructing an insightful frame of
references on the subject, in order to gain deeper knowledge in the area of research. This
improved the objective of the research, and gaps in existing literature were found. The
secondary data was conducted in the form of academic articles, books, reports and policy
papers from the university library in Jönköping, as well as online databases such as Primo and
Google Scholar. Search words for the literature included mobile banking, technology
acceptance model, financial technology and financial innovation. The secondary data made it
possible to answer the first part of the research question. After a deep analysis of the
secondary data, primary data was conducted in the form of a questionnaire.

3.4.2

Questionnaire

Among explanatory research, questionnaires is a widely used research method since it
provides an efficient way of numerical data collection from a large sample prior to quantitative
analysis. Furthermore, it encourages enquiring the variability of opinions and attitudes of the
respondents (Saunders, Lewis & Thornhill, 2009). Questionnaires are mainly executed as a
survey, which can be conducted through the Internet. This enables the respondent to remain
anonymous, which has a positive effect of the response rate since the respondent does not feel
pressure to answer in a socially desirable way. The anonymity in turn leads to a likelihood of
validity and reliability maximization (Saunders, Lewis & Thornhill, 2009). In this case, a selfadministrative questionnaire was conducted, which contains a predetermined order of a set of
standardized questions in order to be confident that each response can be interpreted in the
same way (Saunders, Lewis & Thornhill, 2009). The entire survey is divided into nine different
sections, which display the seven factors that influence the consumer’s behavioral intention of
mobile banking usage, and a section that provides information about the current situation of
the respondent regarding their mobile banking usage.
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The questionnaire comprises a total of 20 questions, which have been proven in prior studies
to obtain an essential data set that is based on the proposed factors (Appendix A, table 21). The
questions were designed in various types like as ranking questions, list questions, and rating
questions. Questions were adapted to a 5-point Likert scale, ranging from (1) strongly agree to
(5) strongly disagree. Since this study is based on the consumer’s opinion toward the factors
that might influence the acceptance of mobile banking, most of the questions represent this
type of design. The list questions secure that the respondent takes all possible answers into
consideration. These were mainly used in relation to demographical aspects. Ranking type
questions have been used in order to obtain greater insights towards the specific factors. The
questions were asked in a specific series of statements to inhibit confusion and lead the
respondent through the different categories that are significant for this study. Through this
design of the questionnaire information about the respondent’s opinion and attitude toward
mobile banking usage could be conducted. Initially, the questionnaire was conducted in
English since this study refers to international research (Appendix A, table 21). The
questionnaire was additionally translated into German since the chosen sample consists only
of Germans (Appendix A, table 22). A back-translation was chosen as the translation
technique, which means the source questionnaire (English) was translated to the target
questionnaire (German) and back to the source questionnaire (English) (Saunders, Lewis &
Thornhill, 2009). This translation technique inhibited errors of validity and reliability due to
language barriers. Furthermore, it increased the response rate.

3.4.3

Population and Sample

In order to answer the research question and to meet the objectives inference is needed from a
chosen sample about a population, which is defined as the full set of individuals from which a
sample is taken from (Saunders, Lewis and Thornhill, 2009). The population of this study
comprises the entire German population, regardless the current geographical location of each
individual.
Regarding the purpose of this study, a probability sample would be an appropriate sampling
technique since it enables inferring from the sample about a population through
generalization. Especially, survey-based research is mainly conducted through a probability
sample technique (Saunders, Lewis & Thornhill, 2009). However, due to restrictions of time,
economic recourses and access to a suitable sample frame, the sample could not be selected
statistically at random. Thus, a non-probability sample, which is based on subjective
judgment, was applied. This sampling technique enables specifying the probability that the
chosen sample includes any individual and enhances answering the research question.
However, the possibility exists that the sample will not represent the entire population due to a
lack of the suitable sampling frame, and therefore, the outcomes may not lead to an
appropriate answer (Saunders, Lewis & Thornhill, 2009).
Non-probability sampling is often used among researchers when only a sufficient number of
responses are required to satisfy their research objectives (Saunders, Lewis & Thornhill,
2009). The most suitable type of non-probability sampling under the giving conditions is
called convenient sampling. It is based on convenient selection of samples that are easiest to
obtain while the selection process continues until the required sample size has been
conducted. There is a possibility that convenience sampling could lead to biases due to the
little variance among the individuals and subsequently to an error regarding generalizing the
sample to a population (Saunders, Lewis & Thornhill, 2009). The population is assumed to be
little variant, which renders the chosen sampling technique appropriate for this study, even
though the limitation of this sampling technique has to be taken into consideration.
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3.4.4

Pilot Test

Prior to releasing an appropriate survey, a pilot test was taken in order to ensure that the
collected data will meet the objectives of the study. A pilot test helps refining the questionnaire
so that possible problems emerged by the respondents while answering the questions could be
detected and enhanced immediately. Furthermore, the pilot test can help to emerge problems
that refer to the collection of data. Subsequently, the problems can be solved and errors within
the final data collection can be inhibited (Saunders, Lewis & Thornhill, 2009). Regarding this
study, the questionnaire was pilot tested among a few chosen respondents. Based on the
feedback of each respondent, the questionnaire was enhanced. The length and layout of the
questionnaire were adjusted, questions were rephrased due to problems of understanding, and
further instructions were added. These adjustments lead to the final version of the survey,
which appeared to be appropriate to meet the study’s objectives.

3.4.5

Questionnaire Administration

The survey was created through the world’s leading provider of online-survey solutions, called
SurveyMonkey. SurveyMonkey is a platform that provides an easy set-up of an online-survey
for free in several languages (SurveyMonkey website, 2015). The questionnaire, which was
developed in English and German, was administrated via Internet in order to generate a high
level of response among a dispersed sample, despite the lack of resources. According to Sue
and Ritter (2007) online administration is a suitable option if the sample is fairly large and
widely distributed geographically. Furthermore, the constant access to the Internet creates a
great possibility of a large number of respondents (McBurney & White, 2007). Another
important aspect is the anonymity of the respondent while answering the questionnaire, which
let the respondent feel comfortable (Saunders, Lewis & Thornhill, 2009).
The survey was distributed via a link provided by SurveyMonkey on March 21st, 2016. The link
was posted on Facebook in several groups that addressed only Germans, who are likely to
participate in questionnaires. The Facebook-users were invited to participate in the survey and
to share it in order to increase awareness. A cover letter at the beginning of the survey contains
all important information regarding the purpose of the study, the specific target group, and
legal information, which protect each respondent by using the gathered information
confidentially and only for the purpose of this survey.

3.5

Data Analysis

To analyze the data conducted from our questionnaire, a statistical data software called IBM
SPSS Statistics Version 21 was employed to test the hypotheses and further drawing
conclusions. In addition, SurveyMonkey provided tools for an initial analysis of the data.

3.5.1

Setting up data in IBM SPSS Statistics Version 21

In order to be able to analyze the data in IBM SPSS, the data set had to be re-coded, which
means to transform all answers into values, which can be later used for the analyzing process.
Furthermore, all questions that represent demographical aspects could be initially analyzed
based on the existing data set. Subsequently, all incomplete data sets will be excluded of the
entire analyzing process. Incomplete data sets are for instance responses that have not been
completed by the respondents. Excluding these data sets will ensure that the outcomes will not
be adulterated. Since the questionnaire contains several questions related to one factor, these
questions need to be compounded into one factor. With the created factors in the IBM SPSS
data set, a Cronbach’s Alpha Analysis, linear regression analyses, and a Spearmen’s rank
correlation coefficients (Spearmen’s rho) were be conducted. These tests will examine, if the
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data set can be used, if the chosen model is useful for the data, if and to what degree the
variables are related.

3.5.2

Reliability and Validity

Reliability refers to the degree of consistency of the results of the data, when the same test is
conducted again (Saunders, Lewis & Thornhill, 2009). The most used statistical test used to
ensure reliability is the Cronbach’s alpha, which was employed in this study (Appendix B, table
23-39). The Cronbach’s alpha provides the internal consistency of responses to the rating scale
that is administered in the research (George & Mallery, 2003).
Validity stands for how thoroughly and correctly the research is conducted according to the
phenomenon tested (Saunders, Lewis & Thornhill, 2009). To ensure the degree of which our
study provides sufficient coverage of the research question, we mainly concern ourselves with
content validity. To confirm content validity of the questionnaire used in this study we selected
questions used in previous studies that have been shown to be significant in research
regarding the model used in this study, originally proposed by Davis (1989).

3.5.3

Linear Regression Analyses

A multiple linear regression analysis provides detailed information about the model used, the
conducted data set, and the form of the linear association between two variables. The multiple
linear regression analysis is based on one dependent variable (Y), and two or more
independent variable (X) (Anderson, Sweeney, Williams, Freeman & Shoesmith, 2010). This
study mainly focused on three outcomes of the multiple linear regression analysis. First, the
coefficients show if the two tested variables are linearly related, and if the independent
variables are economical significant toward the dependent variable. Second, the ANOVA table
shows if the chosen model is significant since if a model is not significant, the model is useless
and the data outcome cannot be used. Third, the model summary includes the coefficient of
determination, which reveals the goodness of fit of the model used (Anderson et al., 2010). To
obtain detailed information about the strength of the relationship between the factors and the
consumer’s intention behavioral, we conducted a Spearmen’s rho.
In addition, a simple linear regression analysis was conducted in order to analyze the
relationship between PU and PEU. The outcomes, the analysis as well as the interpretation are
based on the same criteria as in the multiple linear regression analysis.

3.5.4

Spearmen’s rho

A Spearman’s rank correlation coefficients, also known as the Spearman’s rho, are a
nonparametric statistical test, which statistically measures the degree of the association
between two variables. In order to perform a Spearman’s rho, the two variables have to be
discrete variables, which include ordinal variables (Anderson et al., 2010). Since this study is
based on ordinal variables, and aims to discover the relationship between each of the seven
different factors that may or may not influence the decision of accepting mobile banking, the
Spearman’s rho appears to be a suitable statistical test. Based on the strength of the
relationship between one of the seven factors and the consumer’s behavioral intention to use
mobile banking, we can reject or accept the hypotheses proposed in the frame of reference.

3.5.5

Multicollinearity analysis

When performing a multiple linear regression analysis, one needs to examine if the problem of
multicollinearity is detected. Multicollinearity can be explained as when two or more
independent variables in a multiple regression are highly correlated, and can be linearly
predicted by the other variables with a substantial degree of accuracy (Berry & Feldman,
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1985). This does not affect the model as a whole, but the independent variables appear as
insignificant when actually being significant. Multicollinearity can be detected by the value of
the Variance Inflation Factor (VIF), which measures the impact of collinearity among variables
in a regression model (Anderson et al., 2010).

4 Empirical findings
In this section, we provide the empirical data based on the primary research. The outcomes
of the questionnaire are presented in text and figures.

4.1

Descriptive analysis

Before analyzing the factors affecting the decision to accept mobile banking, a descriptive
analysis of the respondents will provide information about mobile banking users.
Demographic data was collected in the first section of the questionnaire to gain a deeper
understanding. Out of the gathered 197 responses, 98% had a German bank account.
84% lives in a city larger than 30 000 inhabitants (Figure 6) and 57% said they had lived
abroad for more than 6 months (Figure 7). These both factors have been mentioned in
previous research to have an affect on the decision to use mobile banking (Chitungo &
Munongo, 2013). The majority of the respondents were between the ages of 18 to 34, which is
the most convenient sampling target for this study (Figure 8). The gender distribution was
fairly equal with 51% men and 49% women (Figure 9). Furthermore, most of the respondents
experienced a high level of education (Figure 10).

Figure 6: Demographics (City size)

Figure 7: Demographics (Living abroad)
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Figure 8: Demographics (Age)

Figure 9: Demographics (Gender)

Figure 10: Demographics (Education)
The remaining part of the survey was divided into sections with relevant questions, each
representing one factor of the TAM introduced in the frame of reference. The results will
provide an insightful suggestion of the population based on a graphical analysis. The
suggestions observed in the graphical analysis will be tested statistically in the next section.
Firstly, in section two we wanted to find out how many of the respondents use or intend to use
mobile banking, in order to find out behavioral intention (BI) toward the usage. The majority
agrees that they use or intend to use mobile banking (Figure 11).
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Figure 11: Behavioral intention

Figure 12: Perceived usefulness I

In section three, the respondents were asked two questions about how useful they perceive
mobile banking, in order to obtain information about the factor of perceived usefulness (PU).
The majority agrees that having a 24/7h access to mobile banking, not depending on location,
has a positive impact on the usage. This shows that the users distinguish the usefulness of
mobile banking as a central quality positively impacting the usage (Figure 12 & 13).

Figure 13: Perceived usefulness II

Figure 14: Perceived ease of use I

In section four, respondents were asked about how easy using mobile banking is for them, in
order to gain knowledge on the perceived ease of use (PEU) factor. The distributions of the
responses regarding how easy the use of mobile banking is, are distributed equally (Figure 1416). It can be said that the minimized effort and clear instructions on how to use the service
most efficiently have a positive impact on the usage of mobile banking.
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Figure 15: Perceived ease of use II

Figure 16: Perceived ease of use III

In section five, the respondents were asked about their attitude towards new technology, and
their openness to accept it, in order to learn about the personal innovativeness (PI). The
majority of the respondents is interested in new technology and consider themselves to easily
adapt to new innovations (Figure 17 & 18).

Figure 17: Personal innovativeness I

Figure 18: Personal innovativeness II

In order to find out the relative advantages (RA), in section six the respondents were asked
about the convenience of mobile banking, how they perceive extra costs, as well as their
opinion on handling all finances through a mobile device. The majority of the respondents
agree that the qualities related to the relative advantages positively affect the decision to use
mobile banking (Figure 19-22).
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Figure 19: Relative advantages I

Figure 20: Relative advantages II

Figure 21: Relative advantages III

Figure 22: Relative advantages IV

In section seven, the respondents were asked about the perceived risks (PR) of using mobile
banking. According to previous research, security and risk are determining factors when it
comes to accepting mobile banking (Luarn & Liu, 2005). In order to gain a deeper knowledge
about what a low risk security barrier is, the respondents were asked their opinion on existing
security barriers. Most respondents preferred a fingerprint security barrier, while passwords
and OTP’s were also popular (Figure 26). Most respondents agree that if the service would be
provided by a bank, it would have a positive impact on the usage, which indicates that
consumers have more trust in banks than other institutions providing mobile banking services
(Figure 25). The results show that users prefer having a high security barrier for authorizing
the service, as well as each individual transaction (Figure 23 & 24).
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Figure 23: Perceived risks I

Figure 24: Perceived risks II

Figure 25: Perceived risks III

Figure 26: Perceived risks IV
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In order to gain knowledge about the perceived costs (PC), in section eight the respondents
were asked if costs have a negative impact on the use of mobile banking. The majority of the
respondents strongly agree that in-app expenses as well as expenses when purchasing the
service negatively impacts the decision to use mobile banking (Figure 27 & 28).

Figure 27: Perceived costs I

Figure 28: Perceived costs II

In order to find out about the factor of social norms (SN), in section nine the respondents were
asked about the impact friends and family have on making the decision to use mobile banking.
The results show that according to the respondents the opinion of your peers is neutral on the
decision to use mobile banking, however, if a friend or family member uses a service, the
majority agrees it might have a positive impact on the personal decision (Figure 29 & 30).

Figure 29: Social norms I

Figure 30: Social norms II
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4.2

Reliability

It is vital to test the reliability of each factor to ensure the significance of the model. If the
items of the factors fail to show reliability, it questions the validity of the study as well
(Anderson et al., 2010). Therefore, the internal consistency among the factors of the model is
assessed to test the reliability of the collected data. The Cronbach’s alpha will provide an
estimate of the reliability of each factor as well as the model as a whole (George & Mallery,
2003). Table 2 shows the results of the reliability conducted in IBM SPSS. The alpha will be
calculated and compared to a measurement standard. An indication of excellent reliability is if
α>0,9, while 0,9>α >0,7 is a good reliability. Most researcher are aiming for α >0,7, which is
still considered acceptable. All values below 0,6 are regarded as poor (George & Mallery,
2003).
Factor

Nr Of Items

Cronbach’s Alpha

PU

2

.859

PEU

3

.830

PI

2

.731

RA

4

.881

PC

2

.835

PR

3

,826

SN

2

.638

Overall model

18

.744

Table 2: Reliability
As it can be seen in Table 2, the majority of the factors show an alpha over 0.8, which indicates
a very high reliability. The overall model has an alpha above 0.7, which indicates a good
reliability despite being lower compared to the other factors. Our lowest value is still above
0,6, which means it is still accepted in research in terms of reliability. The results signify that
the model used is suitable and the outcome of the tested hypotheses can be considered
reliable.

4.3

Multiple Linear Regression Analysis

The multiple linear regression was used in this study in order to explain the relationship
between the explanatory variables, and a response variable. The explanatory variables, also
called independent variables ( 𝑋! , 𝑋! , … , 𝑋! ) will be analyzed on their prediction on the
response variable, also called dependent variable (Y) (Anderson et al., 2010). The multiple
linear regression equation presents that the mean or expected value of the dependent variable
(Y) is a linear function of 𝑥! , 𝑥! , … , 𝑥! 𝑡ℎ𝑒 𝛽! , 𝛽! , 𝛽! , 𝑝𝑎𝑟𝑡 .
Multiple linear regression equation:
𝐸 𝑌 = 𝛽! + 𝛽! 𝑥! + 𝛽! 𝑥! + 𝛽! 𝑥!
The expected or mean value of the dependent variable is explained by the term E(Y). The
independent variables are shown as 𝑥! , 𝑥! , … , 𝑥! , and 𝛽! , 𝛽! , … , 𝛽! are referred to the parameter
of the equation (Anderson et al., 2010).
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In this study, the dependent variable is the consumer’s behavioral intention to use mobile
banking, and the independent variables are represented by the seven factors: PU, PEU, PI, RA,
PR, PC, SN. It therefore follows the multiple regression equation applied for this study:
𝐸 𝑌 = 𝛽!" + 𝛽!" 𝑥!" + 𝛽!"# 𝑥!"# + 𝛽!" 𝑥!" + 𝛽!" 𝑥!" + 𝛽!" 𝑥!" + 𝛽!" 𝑥!" + 𝛽!" 𝑥!"
The multiple linear regression analysis was conducted through the IBM SPSS in order to
obtain an overall fit statistics, and detailed information that explain the relationship between
the behavioral intention and each of the factors. This analysis provides summarized
information about the variables. In addition, it contains two tests, the ANOVA and the
coefficients test (Anderson et al., 2010).

4.3.1

Variables Entered/Removed

Variables Entered/Removed

Model
1

Variables
Entered

a

Variables
Removed

SN, PI, PC, PU,
.
PR, PEU, RAb

Method
Enter

a. Dependent Variable: BI
b. All requested variables entered.

Table 3: Variables Entered/Removed (MLR)
The dependent explanatory variable, as well as the seven independent explanatory variables
used for the multiple regression analysis are clearly presented in Table 3. It is demonstrated,
which of the variables are the independent variables, and which variable is the responds
variable of this study.

4.3.2

Model Summary

Model Summary

b

Model

R

R Square

Adjusted
Square

1

,854a

,729

,719

R Std. Error of
the Estimate
,479

a. Predictors: (Constant), SN, PI, PC, PU, PR, PEU, RA
b. Dependent Variable: BI
Table 4: Model Summary (MLR)
Information about the overall fit of the model is presented in Table 4. This table contains the
correlation coefficients (R), the multiple coefficient of determination (𝑅 ! ) , the adjusted
coefficient of determination (𝑅 ! ), and the Standard Error of the Estimate (s).
The correlation coefficient represents the Pearson’s correlation, which explains the strength of
the relationship between the various factors. The coefficient of determination provides the
measure of the goodness of fit for the model used. It measures the proportion of the total
variability in the dependent variable that can be explained by the set of independent variables.
The adjusted coefficient of determination is an adjustment for the coefficient of determination,
which takes the number of variables in the data set into account. While the coefficient of
determination increases automatically when a new independent variable is added, the
adjusted coefficient of determination only increases when a new independent variable is added
that increases the explanatory power of the model. Hence, the adjusted coefficient of
determination provides a more useful value that explains how well the model fits the data. The
standard error of the estimate shows the actual values compared with the estimated values on
the regression line. Hence, it measures the distance of the values between the actual and
estimated values (Anderson et al., 2010).
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This study focused on the adjusted coefficient of determination in order to avoid
overestimating the impact of adding independent variables on the amount of variability
explained by the model. Therefore, the coefficient of determination is irrelevant for this study.
Furthermore, the correlation coefficients and the standard error of estimates are irrelevant,
since these values do not reveal significant information that can be used for the interpretation
of the model fit in this study. The value of the adjusted coefficient of determination is always
between 0 and +1 and can be read as a percentage. The percentage presents the amount of
variance in the dependent variable that can be explained by the set of all independent
variables. The higher the percentage the greater is the set of independent variables that explain
the dependent variable, which in turn suggests that the model is a great fit for the data
(Anderson et al., 2010). This study shows an adjusted coefficient of determination of 0.719.
Reading the percentage, the set of the independent variables of PU, PEU, PI, RA, PR, PC, and
SN can explain approximately 72% of the variance in behavioral intention, Hence, the model
fits the data well.

4.3.3
ANOVA

ANOVA
a

Model
1

Sum of Squares df

Mean Square

F

Sig.

Regression

116,907

7

16,701

72,649

,000b

Residual

43,448

189

,230

Total

160,355

196

a. Dependent Variable: BI
b. Predictors: (Constant), SN, PI, PC, PU, PR, PEU, RA
Table 5: ANOVA (MLR)
The ANOVA table demonstrates if the model used is a significant model for the data. This can
be observed by the overall F-test. If the model is not significant the study can be ruled
irrelevant. In this case for a model to be significant one must statistically test if the set of the
independent variables reveals to be significant related with the responds variable (Anderson et
al., 2010). The significance can be tested with the following hypotheses:
𝐻! : 𝛽!" = 𝛽!"# = 𝛽!" = 𝛽!" = 𝛽!" = 𝛽!" = 𝛽!" = 0
𝐻! : 𝑜𝑛𝑒 𝑜𝑟 𝑚𝑜𝑟𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠 ≠ 0
If the null hypothesis can be accepted, the relationship between the dependent variable and
the set of independent variables is not significant. If the null hypothesis will be rejected, one or
more of the parameters is not equal to zero, which means that the overall relationship is
significant (Anderson et al., 2010). The Sum of Squares, the Degrees of freedom, and the Mean
Square are irrelevant for the interpretation of the significance of the model in this study. In
order to test the hypothesis, the p-value, labeled as sig., in the ANOVA table (Table 5) will be
compared with the level of significance, which was determined as 𝛼 = 0.05. If the p-value is
less than the level of significance, the hypothesis will be rejected. If the p-vale is greater or
equal than the level of significance, the hypothesis will be accepted. Alternatively, the F-value
can be used for testing the hypothesis with the same result, which is however a more time
consuming approach (Anderson et al., 2010). Therefore, this study focused only on the pvalue. The p-value is 𝑝 = 0.000, which is less than the level of significance (𝛼 = 0.05). The
hypothesis will be rejected, which means the model appears to be significant, and there seems
to be strong evidence that the set of PU, PEU, RA, PI, PC, PR and SN is significantly related
with BI according to the model.
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4.3.4

Coefficients

Coefficients

a

Unstandardized Coefficients
Model
1

B

Std. Error

t

Sig.

(Constant)

1,723

,317

5,429

,000

PU

,125

,053

2,358

,019

PEU

,210

,069

3,042

,003

PI

,211

,048

4,443

,000

RA

,161

,079

2,024

,044

PC

-,155

,044

-3,555

,000

PR

-,195

,049

-3,956

,000

SN

,087

,043

2,037

,043

a. Dependent Variable: BI
Table 6: Coefficients (MLR)
Whereas the model summary and the ANOVA table provide information about the overall fit
of the model, the table of coefficients reveals details about the independent variables as an
individual and not as a set. The table of coefficients (Table 6) contains the unstandardized
coefficients, the t-statistics and the p-value, labeled as sig., of each independent variable. The
unstandardized coefficient is divided into the beta values of the regression line and the
standard error (Anderson et al., 2010). This study focused on the unstandardized coefficients,
which shows the sensitivity of the dependent variable when changing one independent
variable. The beta values show how much the dependent variable increases when the
independent variable increases by one unit, while holding the other independent variables
constant. The beta values are only estimates; so the standard error can be interpreted as the
margin of error. It determines the range, also known as the confidence interval, in which the
beta value is supposed to be.
In this study, all variables are intangible, which means that the dependent as well as all
independent variables are not measurable. However, in order to interpret the outcomes, each
variable will be measured in units.
Perceived usefulness shows an unstandardized coefficient of 𝛽!" = 0.125. This means, when
the usefulness of mobile banking increases by one unit, behavioral intention increases by 0.125
units, while the other independent variables hold constant. Perceived ease of use shows a
higher unstandardized coefficient of 𝛽!"# = 0.210. Therefore, if the ease of use of mobile
banking increases by one unit, behavioral intention increases by 0.210 units, while the other
independent variables hold constant. The personal innovativeness shows a similar
unstandardized coefficient as ease of use, which is 𝛽!" = 0.211. Therefore, the behavioral
intention increases by 0.211 units, when the personal innovativeness increases by one unit,
while holding the other independent variables constant. Relative advantages show a value of
𝛽!" = 0.161, which leads to an increase of 0.161 units in behavioral intention, when relative
advantages of mobile banking increases by one unit. All other variables are holding constant.
Compared to the rest of the variables, perceived risks and costs have negative unstandardized
coefficients. Perceived risks show the negative value of 𝛽!" = −0.155. This means if the risk,
the consumer has to take, when using mobile banking, increases by one unit; behavioral
intention decreases by 0.155 units when the other independent variables are held constant.
Perceived costs have an unstandardized coefficients of 𝛽!" = −0.195. If the costs of a mobile
banking service increase by one unit, behavioral intention decreases by 0.195 units, while
holding the other variables constant. Social norms present an unstandardized coefficients of
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𝛽!" = 0.087, which reveals that behavioral intention increases by 0.087 units, when social
norms increase by one unit, holding the other variables constant.
The t-statistics and p-values support testing the significance of the relationship between the
dependent variable and each independent variable individually. The significance can be tested
with a hypothesis for each independent variable (Anderson et al., 2010).
𝐻! : 𝛽!" = 0
𝐻! : 𝛽!" ≠ 0
𝐻! : 𝛽!" = 0
𝐻! : 𝛽!" ≠ 0
𝐻! : 𝛽!"# = 0

𝐻! : 𝛽!"# ≠ 0

𝐻! : 𝛽!" = 0

𝐻! : 𝛽!" ≠ 0

𝐻! : 𝛽!" = 0

𝐻! : 𝛽!" ≠ 0

𝐻! : 𝛽!" = 0

𝐻! : 𝛽!" ≠ 0

𝐻! : 𝛽!" = 0

𝐻! : 𝛽!" ≠ 0

If the null hypothesis will be rejected, the independent variable is significantly linearly related
to the dependent variable. If the hypothesis will be accepted, there is not enough evidence that
a significant linear relationship exists. This study will test the hypotheses based on the pvalues. Testing the hypotheses with the t-statistic is the more time consuming approach.
However, it will lead to the same results (Anderson et al., 2010). Each p-value will be
compared with the level of significance, which is determined in this study as 𝛼 = 0.05. If the pvalue is less than 𝛼, the hypothesis can be rejected. If the p-value is greater than 𝛼, the
hypothesis will be accepted. The p-value for all seven independent variables reveals to be
𝑝 < 𝛼 (Table 6). Therefore, each of the hypotheses can be rejected. Thus, PU, PEU, PI, RA, PR,
PC, SN are significantly linearly related to behavioral intention.

4.4

Simple Linear Regression Analysis

In order to define if the two variables PU and PEU are linearly related, and if PEU is a
predictor to PU, we conducted a simple linear regression analysis. In this case, the dependent
variable is PU and the independent variable is PEU (Table 7). It therefore follows the simple
regression equation applied for this study:
𝐸 𝑌 = 𝛽!" + 𝛽!"# 𝑥!"#
This analysis also provides summarized information about the variables. In addition, it
contains two tests, the ANOVA and the coefficients test (Anderson et al., 2010). The criteria for
the interpretation of the outcomes match the ones of the multiple linear regression analysis.
Variables Entered/Removed
Variables

Variables

Model

Entered

Removed

1

b

PEU

a

Method
. Enter

a. Dependent Variable: PU
b. All requested variables entered.

Table 7: Variables Entered/Removed (SLR)
Model Summary

Model
1

R
,694

R Square
a

,482

Adjusted R

Std. Error of the

Square

Estimate
,480

,78338

a. Predictors: (Constant), PEU

Table 8: Model Summary (SLR)

36

The adjusted coefficient of determination is 0.48 (Table 8). Reading the percentage, PEU can
explain 48% of the variance in PU. Hence, the model fits the data well.
ANOVA

a

Model
1

Sum of Squares

df

Mean Square

Regression

111,459

1

111,459

Residual

119,668

195

,614

Total

231,127

196

F
181,623

Sig.
,000

b

a. Dependent Variable: PU
b. Predictors: (Constant), PEU

Table 9: ANOVA (SLR)
Furthermore, we proposed null hypotheses for the ANOVA testing:
𝐻! : 𝛽!"# = 0
𝐻! : 𝛽!"# ≠ 0
The ANOVA table (Table 9) shows a p-value, labeled as sig., of 0.000, which means, it is less
than the defined level of significance (𝛼 = 0.05). Therefore, the hypothesis can be rejected.
Thus, the model appears to be significant, and there seems to be strong evidence that PEU and
PU are significantly related according to the model.
Coefficients

a

Unstandardized Coefficients
Model
1

B

Std. Error

t

Sig.

(Constant)

,354

,144

2,454

,015

PEU

,802

,060

13,477

,000

a. Dependent Variable: PU

Table 10: Coefficients (SLR)
The unstandardized coefficient shows a value of 𝛽!"# = 0.802 (Table 10), which reveals that
PU increases by 0.802 units, when PEU increases by one unit. In order to test the significance
of the relationship of the two variables we determined the following hypothesis:
𝐻! : 𝛽!"# = 0
𝐻! : 𝛽!"# ≠ 0
Table 10 shows that the p-value is 0.000, which is less than the level of significance (𝛼 = 0.05).
Therefore, the null hypothesis can be rejected. Thus, PEU is significantly linearly related to
PU.
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4.5

Multicollinearity

Coefficients

a

Collinearity Statistics
Model
1

Tolerance

VIF

PU

,355

2,816

PEU

,279

3,587

PI

,746

1,340

RA

,214

4,672

PC

,661

1,512

PR

,576

1,737

SN

,786

1,272

(Constant)

a. Dependent Variable: BI
Table 11: Coefficients
In order to assess whether a study suffered from multicollinearity, collinearity statistics can be
conducted in IBM SPSS. The multicollinearity will reveal the value of the VIF for each
independent variable. As a rule of thumb, if VIF>5.0, one suffers from the problem of
multicollinearity (Pallant, 2001). This study conducted collinearity statistics in IBM SPSS
based on the data gathered from the questionnaire. All independent variables have a VIF
below 5.0 (Table 11). It can be concluded that this study does not suffer from multicollinerity.

4.6

Spearmen’s rho

Whereas the linear regression analyses provide information about the form of the relationship
between the dependent and independent variables, the Spearmen’s rho considers the strengths
between two variables, regardless the dependency (Anderson et al., 2010). The Spearmen’s rho
contains the number of observations (N), the p-value, labeled as Sig. (2-tailed) and the
correlation coefficient. The p-value tests if the correlation between two variables is significant.
The correlation coefficient describes the strength of the correlation between the variables. The
number of observations is for further interpretation irrelevant.
The significance of the correlation can be tested through hypotheses.
𝐻! : 𝜌!" = 0
𝐻! : 𝜌!" ≠ 0
𝐻! : 𝜌!" = 0
𝐻! : 𝜌!" ≠ 0
𝐻! : 𝜌!"# = 0

𝐻! : 𝜌!"# ≠ 0

𝐻! : 𝜌!" = 0

𝐻! : 𝜌!" ≠ 0

𝐻! : 𝜌!" = 0

𝐻! : 𝜌!" ≠ 0

𝐻! : 𝜌!" = 0

𝐻! : 𝜌!" ≠ 0

𝐻! : 𝜌!" = 0

𝐻! : 𝜌!" ≠ 0

𝐻! : 𝜌!"#/!" = 0

𝐻! : 𝜌!"#/!" ≠ 0

If the null hypothesis can be rejected, the correlation coefficient observed between two
variables is statistically significant. If the null hypothesis will be accepted, there is not enough
evidence that a significant relationship exists (Anderson et al., 2010). Testing the hypotheses,
each p-value was compared with the level of significance, which is defined as 𝛼 = 0.01 in this
study. If the p-value is less than the level of significance, the hypothesis can be rejected. If the
p-value is greater than the level of significance, the hypothesis will be accepted. The values of
the correlation of coefficient are always between -1 and +1, indicating a strong positive or
negative correlation between the variables (Table 12-19). Correlation coefficients between 0 to
0.5 are seen as weak correlations, between 0.5 to 0.8 is a moderate correlation and above 0.8 a
strong correlation. However, all numbers above or below 0 shows a correlation (Anderson et
al., 2010).
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Correlations

BI
BI

PU

PU

Correlation Coefficient 1,000

,562**

Sig. (2-tailed)

.

,000

N

197

197

Correlation Coefficient ,562**

1,000

Sig. (2-tailed)

,000

.

N

197

197

**. Correlation is significant at the 0.01 level (2-tailed).
Table 12: Correlation PU
The correlation of the variables BI and PU is shown in Table 12. We can
correlation coefficient between these two variables at 0.562, which indicates
positive correlation. The p-value is 0.000. Since p<α, the hypothesis can
Therefore, we can say that the correlation observed is statistically significant,
conclude that there is a significant positive relationship between PU and BI.

observe the
a moderate
be rejected.
and thereby

Correlations

BI
Spearman's rho

BI

PEU

PEU

Correlation Coefficient 1,000

,649**

Sig. (2-tailed)

.

,000

N

197

197

Correlation Coefficient

,649**

1,000

Sig. (2-tailed)

,000

.

N

197

197

**. Correlation is significant at the 0.01 level (2-tailed).
Table 13: Correlation PEU
In Table 13 the correlation between BI and PEU is tested. The correlation coefficient between
these variables is 0.649, indicating a moderate positive correlation. The p-value can be
observed as 0.000. As p<α, the hypothesis can be rejected. Hence, we can say that the
correlation detected is statistically significant and that there is a significant positive
relationship between BI and PEU.
Correlations

BI
Spearman's rho

BI

PI

PI

Correlation Coefficient 1,000

,416**

Sig. (2-tailed)

.

,000

N

197

197

Correlation Coefficient

,416**

1,000

Sig. (2-tailed)

,000

.

N

197

197

**. Correlation is significant at the 0.01 level (2-tailed).
Table 14: Correlation PI
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Table 14 shows the results of the correlations discovered between BI and PI. The correlation
coefficient between these two variables is detected as 0.416. This value implies a weak positive
correlation. The hypothesis can be rejected since the p-value is 0.000, which is less than the
level of significance (𝛼 = 0.01). Thus, there is a significant positive relationship between the
variables BI and PI.
Correlations

BI
Spearman's rho

BI

RA

RA

Correlation Coefficient 1,000

,632**

Sig. (2-tailed)

.

,000

N

197

197

Correlation Coefficient

,632**

1,000

Sig. (2-tailed)

,000

.

N

197

197

**. Correlation is significant at the 0.01 level (2-tailed).
Table 15: Correlation RA
In Table 15 we can see the correlation between the variables BI and RA. The correlation
coefficient is observed at 0.632, which indicates a moderate positive correlation between
these variables. The p-value is 0.000, which is less than the level of significance (𝛼 = 0.01).
Therefore, the hypothesis can be rejected. This implies that there is a significant positive
relationship between BI and RA.
Correlations

BI
Spearman's rho

BI

PR

PR

Correlation Coefficient 1,000

-,518**

Sig. (2-tailed)

.

,000

N

197

197

Correlation Coefficient

-,518**

1,000

Sig. (2-tailed)

,000

.

N

197

197

**. Correlation is significant at the 0.01 level (2-tailed).
Table 16: Correlation PR
Table 16 shows correlations between the variables BI and PR. The correlation coefficient is
-0.518, which implies a moderate negative correlation between these variables. Since the pvalue is 0.000, which is less than the level of significance, the hypothesis can be rejected.
Therefore, it can be said that there is a significant negative relationship between BI and PR.
Correlations

BI
Spearman's rho

BI

PC

PC

Correlation Coefficient 1,000

-,469**

Sig. (2-tailed)

.

,000

N

197

197

Correlation Coefficient -,469**

1,000

Sig. (2-tailed)

,000

.

N

197

197

**. Correlation is significant at the 0.01 level (2-tailed).
Table 17: Correlation PC
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Table 17 shows the correlation between BI and PC. We can see that the correlation coefficient
is at -0.469, indicating a weak negative correlation between these who variables. The p-value
is 0.000. As p<𝛼, the hypothesis can be rejected. Hence, we can say that there is a significant
negative relationship between BI and PC.
Correlations

BI
Spearman's rho

BI

SN

SN

Correlation Coefficient 1,000

,381**

Sig. (2-tailed)

.

,000

N

197

197

Correlation Coefficient ,381**

1,000

Sig. (2-tailed)

,000

.

N

197

197

**. Correlation is significant at the 0.01 level (2-tailed).
Table 18: Correlation SN
The correlation between the variables BI and SN is presented in Table 18. We can observe the
correlation coefficient between these two variables at 0.381, which indicates a weak positive
correlation. Due to a p-value of 0.000, which indicates 𝑝 < 𝛼, the hypothesis can be rejected.
Therefore, we can say that the correlation observed is statistically significant, and thereby
conclude that there is a significant positive relationship between BI and SN.
Correlations
PU
Spearman's rho

PU

Correlation Coefficient

PEU

1,000

Sig. (2-tailed)

**

.

,000

197

197

**

1,000

Sig. (2-tailed)

,000

.

N

197

197

N
PEU

,520

Correlation Coefficient

,520

**. Correlation is significant at the 0.01 level (2-tailed).

Table 19: Correlation PEU/PU
The correlation between the variables PU and PEU can be observed in Table 19. The
correlation coefficient between these two variables is observed at 0.520, which indicates a
moderate positive correlation. The p-value is 0.000. Because p < 𝛼 the hypothesis can be
rejected. Therefore, it can be said that the correlation observed between these two variables is
statistically significant, and therefore we conclude that there is a significant positive
relationship between PU and PEU.
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5 Hypothesis testing
The proposed hypotheses in the frame of reference are tested in this section based on the
outcomes of the empirical data.
Based on the outcomes of the Spearmen’s rho and the linear regression analyses performed
from the conducted data, we can accept or reject our proposed hypotheses (Table 20). The
multiple linear regression analysis revealed that some factors have a stronger magnitude on
behavioral intention than others. However, each of the seven factors are significantly linearly
related to behavioral intention. The Spearmen’s rho supports the outcome by showing a
significant relationship between the factors. Furthermore, we have enough evidence that the
independent variables PU, PEU, PI, RA, and SN have a significant positive relation toward BI,
and PC as well as PR have a significant negative relation toward BI (Figure 31). In addition,
the outcome of the simple linear regression analysis showed that PEU is significantly linearly
related to PU. The Spearman’s rho confirms that PEU and PU have a significant positive
relationship (Figure 31). Therefore, all statistical tests conducted support that we can accept
our hypotheses proposed in section 2.

0.520
(0.802)

Perceived Usefulness (PU)
[𝑅 ! = 0.480]
Perceived Ease of Use (PEU)

Personal Innovativeness (PI)

Relative Advantages (RA)

0.563
(0.125)
0.649
(0.210)
0.416
(0.211)
0.632
(0.161)
-0.518
(-0.155)

Perceived Risks (PR)

-0.469
(-0.195)

Perceived Costs (PC)

0.381
(0.087)

Behavioral Intention (BI)
[𝑅 ! = 0.719]

Social Norms (SN)
Figure 31: Correlation outcomes

42

Hypothesis
Perceived Usefulness has a significant positive relationship with the
consumer’s behavioral intention toward mobile banking.

Accept
x

Perceived Ease of Use has a significant positive relationship with the
consumer’s behavioral intention toward mobile banking.

x

Personal Innovations have a significant positive relationship with the
consumer’s behavioral intention toward mobile banking

x

Relative Advantages have a significant positive relationship with
consumer’s behavioral intention toward mobile banking.

x

Perceived Risks have a significant negative relationship with the
consumer’s behavioral intention toward mobile banking.

x

Perceived Costs have a significant negative relationship with the
consumer’s behavioral intention toward mobile banking.

x

Social Norms have a significant positive relationship with the
consumer’s behavioral intention toward mobile banking.

x

Perceived Ease of Use has a significant positive relationship with the
Perceived Usefulness.

x

Reject

Table 20: Tested hypotheses

6 Analysis
In this section the empirical data is analyzed, and the findings are explained more in depth
and interpreted with the help of previous literature and theories.
The outcomes of this study revealed that mobile banking is a known phenomenon in
Germany. The majority of the respondents are using mobile banking, however, it is not
preferred as the primary way of conducting banking errands. Most national banks offer their
services in a mobile form. A number of interesting revelations about the slow acceptance rate
of mobile banking in Germany were made. This study revealed all factors of the extended
TAM have affect on the intention of using mobile banking. In addition, demographical aspects
showed also important influence toward the consumer’s behavioral intention to use mobile
banking. The statistical tests conducted in IBM SPSS confirmed that the proposed extended
version of the TAM can be applied.
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6.1

Demographics

The demographics of the respondents were asked in order to observe what social group and
background they belong to. Our findings show that these factors have an impact on the
intention to use mobile banking as well. Furthermore, it was essential to ask about the
demographics in order to verify the accuracy on the sample and that the respondents
belonged to the aimed population.
Some remarkable differences between the different age groups were observed. The
respondents from all ages agreed on the importance of perceived usefulness and perceived
ease of use, there was a significant difference among the factors of personal innovativeness,
perceived risks, perceived costs and social norms. For individuals under the age of 34, it was
agreed that personal innovativeness would positively affect the usage of mobile banking. As
the age increased, especially for 54 and older, the individuals did not see themselves as easily
adopting to new innovations, and hence it would not impact their decision to use mobile
banking. Our findings also showed that as the age increased, the more risks were seen as
having a negative impact on the usage. This shows that older individuals do not have as much
trust in new technology, and see it as very risky. On the contrary, the older generation is more
willing to pay for their services, as costs was not seen as having as a negative impact as the
younger generation claimed. Eastman, Iyer, Liao-Troth, Williams and Griffin (2014) claim
that younger generations, as consumers are more likely to spend on new technology, which
contradicts with our findings. For the factor of social norms, individuals under the age of 44
claimed family and friends have no impact on their decision to use mobile banking. As the age
increases the social norms has stronger impact according to the respondents. A possible
explanation for this is that younger family members usually introduce older individuals to
new technology. Howe and Strauss (2000) say that younger individuals, especially
Millennials, carry the quality of easily accepting and exploring new technology, which is
consistent with our findings. Our findings showed that there is no significant difference
between genders. Previous studies in countries with lower income level and greater gender
inequality show bigger differences between genders. As men and women are equal in
Germany, one can expect to not see any significant differences. The difference between the
levels of education was insignificant according to our findings. Luarn and Lin (2005) claimed
that higher educated individuals tend to use mobile banking more, however, our outcome was
not consistent with their findings. The respondents were asked about their geographical
location, and if living abroad would have an impact on the intention to accept mobile banking.
These factors also turned out to be insignificant.

6.2

Perceived Usefulness

Perceived usefulness revealed to have a fairly strong positive relationship on the intention to
use mobile banking. The findings were consistent with previous studies from Chitungo and
Munongo (2013) and Luarn and Lin (2005). The result suggests that mobile banking services
are believed to enhance a consumer’s performance. The services provided are seen as useful
and beneficial. Consumers believe that a mobile banking service will enhance their
performance in conducting banking transactions, obtaining financial information, and
purchasing other financial products. It is shown that a 24/7h access will make users more
likely to accept the service. Furthermore, having access not depending on location implied to
have a stronger effect, meaning people prefer to be mobile. However, having Internet
connection is always vital for mobile banking, meaning if there is no connection, having
access to mobile banking not depending on location will be impossible.
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6.3

Perceived Ease of Use

Similarly as perceived usefulness, the perceived ease of use was found to have a fairly strong
positive relationship on the respondent’s intention to use mobile banking. This finding is also
consistent with previous studies from Chitungo and Munongo (2013), as well as Luarn and
Lin (2005). The findings imply that the easier the service is to use, the more likely users are
willing to accept it. The ability for the service providers to provide clear and adequate
instructions would inspire the use, as understanding a new technology might be a challenge.
As the society today strives to conduct errands as effortlessly and efficiently as possible,
providing a mobile banking service with these qualities encourages the acceptance. Another
aspect of the ease of use is the simplicity of setting up the account. If this process is too
difficult or requires too much effort, the consumer will automatically dismiss the service.
Once users have understood the fundamentals of how to operate a mobile banking service, a
positive ease of use experience is developed among users. The ease of use also showed to have
a significant positive impact on the perceived usefulness. The easier the service is to use, the
more the service is perceived as useful. A mobile device could also affect the ease of use. If the
mobile banking software is constructed to fit a specific smartphone the ease of use will also
increase. However, this might also affect the ease of use in a negative way if the device is hard
to operate.

6.4

Personal Innovativeness

The factor of personal innovativeness is a fairly newly discovered phenomenon that can affect
the acceptance of new technology. Venkatesh and Davis (2000) and Chitungo and Munongo
(2013) discovered that the factor has a strong positive relationship on the intention to use
mobile banking. This means that individuals with high innovativeness are more likely to
explore and accept mobile banking services. In this study, however, personal innovativeness
has only a moderate positive relationship on the acceptance. It was discovered the majority of
our respondents claimed being interested in new technology, and are easily willing to accept
new technology. Usually these individuals are the trendsetters and influence others to accept
the services. However, the moderate positive relationship shows that even if a respondent is
highly innovative it does not directly mean that they are also willing to accept mobile banking.

6.5

Relative Advantages

Relative advantages were revealed to also have a strong positive relationship on determining
the intention to use mobile banking. These results were consistent with previous studies from
Chitungo and Munongo (2013) and Pikkarinen et al. (2004). These findings practically mean
that users are more likely to accept mobile banking if they believe mobile banking has an
advantage over other banking channels. Value-added services, not usually provided by
traditional banks are seen as a great asset, as it makes conducting errands more efficient.
Even though TSYS Annual Report (2015) claim Germans do not perceive mobile banking as
their preferred banking channel, it is seen as having relative advantages. As the society is
relying more and more on their mobile devices for conducting all kinds of services, being able
to handle all finances through a mobile device is seen as a huge advantage. This suggests that
mobile banking could slowly become the preferred banking channel by consumers in
Germany. Therefore, the relative advantages of mobile banking such as cost saving, flexibility
and mobility should be emphasized for consumers to attract to mobile banking.
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6.6

Perceived Risks

Perceived risks have a strong positive relationship on behavioral intention. This means risk
and security issues such as theft and hacking could discourage the acceptance of mobile
banking. The trust in a new technology can also be a determinant of the usage. Previous
studies from Mallat et al. (2007) and Luarn and Lin (2005) claim that risk and security is one
of the most critical factors when developing a new mobile banking service. Furthermore, the
safety of the security barrier for authorizing the service and each transaction is seen as a
crucial quality when using a mobile banking service. This study reveals fingerprint, and OTP
security barriers as the trust worthiest ones according to the respondents. In recent years
non-bank related institutions have entered the mobile banking industry. Our findings show
that services provided from these institutions are not seen as trustworthy as the service being
provided from traditional banks. Therefore, collaboration between traditional banks and new
mobile banking service providing institutions would bring an optimal outcome.

6.7

Perceived Costs

Perceived costs were found to have a weak negative relationship on the intention to use
mobile banking. This outcome varies a bit from previous studies from Chitungo and Munongo
(2013), as well as Cruz et al. (2010) who discovered a fairly strong negative relationship
between the factors. The variance can depend on the difference between the income levels of
the countries where the study took place. Germany having a fairly high income will not be
affected by costs as much as lower income countries. However, expenses when buying the
service, as well as in-app expenses are seen as having a negative impact on the usage
according to our respondents, but there is still a will of paying for a service if it is shown to
add value and increase performance.

6.8

Social Norms

Social norms were found to have a weak positive relationship with the intention to accept the
use of mobile banking. This means that individuals are only to some extent influenced by their
social group in order to establish a favorable social image within the group. Singh, Srivastava
and Srivastava (2010) also assert that family members, friends, and peers barely influence the
consumer’s intention toward using mobile banking. Furthermore, they claim that not even
authorities and media are detached to the decision of rejecting or accepting mobile banking.
The outcome differs from previous studies from Chitungo and Munongo (2013) and Puschel
and Mazzon (2010) where it is said that social norms have a strong positive relationship
toward the usage of mobile banking. Hence, the consumer would be highly influenced by their
family and friends while taking the decision of accepting mobile banking. An explanation for
the contradiction could be the difference between the countries where the studies are
conducted. Most of the existing studies were conducted in Asia. In Germany, however, the
people seem to be not significantly influenced by family members, friends and other social
groups. They rather make the decisions on the individual level, especially when it comes to
technological innovations. In additional explanation could be the life style, which is
determined by income, education, living conditions, and the exposure toward technology.
Germany is indicated to be an individualist society, which is shaped by more heterogeneous
behavior within a social group. Asians are more known as collectivists with a homogeneous
behavior (Guess, 2004).
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6.9

Behavioral Intention prediction

The findings of the multiple linear regression analysis showed that the behavioral intention
could be predicted by all seven factors individually. A different degree of magnitude on the
consumer’s behavioral intention could be observed. However, due to the intangibleness of the
factors, the strength of the predictors could not be measured. Therefore, the multiple linear
regression analysis was not sufficient for further comparisons of the predictors and does not
contribute further to the analysis. Additionally, this concerns the simple linear regression
analysis as well.

6.10 Conclusion of analysis
All of the proposed and tested factors correlate with the consumer’s behavioral intention to
use mobile banking. The strength of the relationship between each factor and the consumer’s
behavioral intention lead to further interpretation. Previous studies have shown that the
factors perceived usefulness and perceived ease of use have a great impact on the consumer’s
behavioral intention toward technological innovation in general. Luarn and Lin (2005) as well
as Chitungo and Munongo (2013) showed that these two factors also play an important role
when a consumer decides to accept or reject mobile banking. We observed that perceived ease
of use has a positive impact on perceived usefulness. Hence, this study confirms that these
two factors also have a significantly positive relationship with each other, as well as with
mobile banking in Germany.
When analyzing the demographics of the respondents it was observed that age has a
significant impact on the acceptance of a new technology. As previous studies assert, the
younger generation is more open toward new technology and accept it faster. The factors
having the strongest relationship toward behavioral intention of accepting mobile banking are
perceived use, perceived ease of use, relative advantages and perceived risks. Hence, the
acceptance of a mobile banking service is likely to happen as the service is seen as easy to use
and useful. When a service is seen to have advantages over other banking services and
channels, the more likely the acceptance of the mobile banking service is. In addition, it
appears to be of great importance that the service needs to be based on a high level of security.
Only when the consumer knows that their personal data cannot be hacked, they feel confident
in using mobile banking. The existing banking and payment habits of Germans could explain
the demand for high security. These habits appear to fulfill their needs entirely and seem to be
highly secure. In addition, security barriers such as fingerprints and OTP would lead to a
greater acceptance.
Furthermore, previous studies claim that costs have a strong negative relationship toward the
acceptance of mobile banking. This study does not show a strong negative relationship
between the intentions to use mobile banking and perceived costs, which shows that Germans
do not base their decision on costs. Therefore, we can assume that the respondents seem to
prefer a good quality of the service rather than a cheap service. This could be explained by the
high living standard in Germany. Living in a stable economy enables Germans to pay more for
an excellent service, which benefits the consumer on the daily basis and provides high security
standards (TSYS, 2016).
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7 Conclusion
A brief summary is presented in this section based on the results of the analysis.
The purpose for this study was to make theoretical contributions in the area of mobile
banking in Germany. We sought to find the underlying factors behind the slow acceptance
rate of mobile banking in Germany by applying an extended version of the TAM. To
accomplish the purpose of the study, we reviewed existing literature and further conducted an
online survey among the German population. The data collected allowed us to acquire
opinions and attitudes towards mobile banking. Based on our findings, we present
recommendations for both managers in the banking industry, as well as mobile banking
developers on how to reach a higher acceptance rate in the German market.
Researching the current state of the mobile banking industry in Germany revealed gaps that
developers can exploit. The existence of mobile banking in Germany is evident. However, it is
seen as a highly risky way of conducting finances, and is not the preferred banking channel.
Our most important findings contradicting to previous studies are related to the factors of
perceived costs and social norms. According to our findings, Germans are willing to pay for a
good service, and therefore do not see costs as having a great negative impact on the decision.
The decision to accept mobile banking is taken on an individual level in Germany, meaning
that friends and family will have little impact. The factors having the strongest relationship on
the behavioral intention to accept mobile banking are the ease of use and relative advantages.
Mobile banking in Germany has not yet reached its booming stage. However, with the wide
usage increase worldwide, and the society moving more and more towards an efficient society
reliant on their mobile device, the usage is expected to increase significantly in the coming
years. With Germany having one of Europe’s largest annual investments in the mobile
financial technology industry, it is expected to become one of the worldwide players in the
industry.

7.1

Contribution to literature

There exists a fair amount of literature on technology acceptance, however, not concerning
mobile banking acceptance in Germany. As mobile banking is growing with large numbers
annually, it has great potential to further change the banking industry. Although the limited
number of participants in this study, this thesis gives a broad overview of different aspects of
mobile banking usage among Germans, and connects it to a previous theory.
As the use of mobile banking is increasing, this study can be useful for several German and
other European mobile banking providers with limited resources. This study can work as an
instruction for mobile banking providers by helping them better reach their target audience
by knowing what factors to focus on. Furthermore, the theory and method behind this study
can also be applied to other countries, as well as other industries with new technology being
introduced.
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8 Discussion and recommendations
In this section, recommendations for managers in the banking industry and mobile banking
service developers are presented. The recommendations are based on the results and
analysis of our findings.

8.1

Managerial recommendations

The findings of our research revealed the important factors mobile banking developers should
focus on in order to successfully convince consumers to accept the service. Most factors were
shown to have a positive effect on the usage, however, perceived risks and perceived costs
were found to have a negative affect. Hence, developers and managers should focus on these
factors when developing a mobile banking service. Perceived risks showed to be a critical
factor on the intention to use mobile banking. Therefore, developers and managers need to
ensure consumers that mobile banking services are secure, to reduce the risk for the
consumers. Potential users should be lectured through advertisement that mobile banking is
not a risky service, by promoting information of security and trust. A focus should also be set
on preventing user concerns about mobile theft and hacking, by providing error free
transactions and having adequate resources to make corrections if errors happen. Additional
strategies to reduce the risk-taking of consumers could be implemented, for example money
back guarantees. In addition, value-added services are seen as a great advantage in mobile
banking. Non-financial institutions mostly provide these services since they are more flexible
in terms of technological adjustments than traditional banks. However, non-financial
institutions are not highly trusted by the German population. Therefore, traditional banks are
still preferred in Germany. Furthermore, they provide the required data base and the
investment for new technology. Hence, a collaboration between traditional banks and these
institutions can be suggested in order create a lucrative market opportunity. For banks to
invest more in innovation would bring a similar outcome.
Perceived costs also showed to have an impact on the acceptance of mobile banking. Both
banks as well as consumers can take financial advantage of accepting the service. With a selfservice based banking channel, banks can cut cost in other branches by encouraging and
supporting the use of mobile banking. Users decrease their costs by paying less for
transactions, and benefiting from mobile banking services not offered through the traditional
banking channel. The perceived ease of use and perceived usefulness have proved to always
having an impact when users are introduced to a new technology. As mobile banking is not
the preferred banking channel in Germany, developers should focus on both non-user and
existing user to promote the convenience and efficiency of the services. Institutions need to
provide clear instruction and guidelines of how to most efficiently use the service, and explain
the main benefits of mobile banking. Additionally, clarification workshops and launch
presentations are also suggested. As the function of a smartphone can also affect the ease of
use, developers must make sure the mobile banking service is constructed to fit as many
mobile devices as possible to increase the ease of use.

8.2

Limitations and further research

While this study contributes to the existing knowledge of mobile banking and technology
acceptance, several limitations are also acknowledged. Disadvantages and limitations are
unavoidable when conducting a research. These limitations should be taken into
consideration when conducting further research. The most evident limitation is the failure to
draw generalizations due to the small sample size (197), as well as the sampling method that
was used. Another significant limitation of this study is the lack of in depth-information in
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terms of the opinion of the German population toward mobile banking. Open questions
included in the questionnaire could have led to deeper insights of the consumer’s opinions.
These insights would support further suggestions for traditional banks as well as for nonfinancial institutions when developing and introducing new technological services.
Furthermore, biased responses may also create limitations. Some respondents may be
unwilling or unable to provide the desired and accurate information. Respondents may also
feel that none of the answers provided fit, or the questions are seen as ambiguous
(Williamson, 2002). Additionally, there is always a risk of false identity of respondents when
conducting research online. Individuals taking an anonymous survey online might not be
honest with their answers (Saunders et al., 2009). Due to the questionnaire being an online
survey, the sample is limited to those who have access to the Internet. As most of the
respondents are highly educated and rather young, their behavior might differ from the
population average. They are generally more innovative and faster to accept new technologies,
which might have biased the results. The empirical data in this study is collected among
Germans; hence, generalization cannot be drawn to other nationalities. Cultural and societal
background should be taken into consideration as they might impact the outcomes.
Additionally, the data in this study was collected at the same point of time. The perception
and intentions of the respondents might change over time due to more experience and
advancements in the field. Because of this, it is suggested to conduct a longitudinal study to
research the acceptance of mobile banking during a longer period of time. Lastly, an
additional factor of demographics could be added to the extended TAM. This will give results
if demographics matter in the process of intending to use mobile banking on a more
significant level than showed in this study. Another limitation is the fairly simple statistical
tests used in this study in order to estimate the affect on mobile banking acceptance. Other
test can be used to address the simplicity.
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10 Appendix
10.1 Appendix A
Questionnaire (English):
Factor

BI

#
1
2
3
4
5
6
7

Question
Do you live in a city with more than 30 000 inhabitants?
Have you lived abroad for more than 6 months?
What is your age?
What is your gender?
What is your level of education?
Do you have a German bank account?
Do you intent to use mobile banking?

PU

8

The possibility of having access to my personal finances
at a 24/7h basis does/would positively affect my usage of
mobile banking.
The possibility of having access to my personal finances
not depending on location does/would positively affect
my usage of mobile banking.
Conducting banking services effortlessly does/would
positively affect my usage of mobile banking.
Setting up a mobile banking service effortlessly
did/would positively affect my interest in using mobile
banking.
Clear instructions on how to use the service most
efficiently does/would positively affect my usage of
mobile banking.

9

PEU

10
11

12

PI
RA

13
14
15
16
17

18
PC

19

20
PR

21

22

I am interested in new technology.
I am easily willing to adopt to technological innovations.
The convenience of the service does/would positively
affect my usage of mobile banking.
Being able to handle all my banking errands through
mobile banking does/would positively affect my usage.
Value added services (personal finances management,
transaction via E-Mail or text message) do/would
positively affect my usage of mobile banking.
Inexpensive transactions, withdrawal, and other services
do/would positively affect my usage of mobile banking.
Expenses for the purchase of the mobile banking service
did/would negatively affect my interest of using mobile
banking.
In-app expenses (e.g. transaction costs) do/would
negatively affect my interest of using mobbing banking.
A high security barrier to authorise the mobile banking
service does/would positively affect my usage of mobile
banking.
A high security barrier for each transaction does/would
prositively affect my usage of mobile banking.

Adoption from resources

Chitungo and Munongo (2013);
Baptista and Oliveira (2015);
Luarn and Lin (2005); Baptista
and Oliveira (2015); Zhou et al.
(2010)
Luarn and Lin (2005); Baptista
and Oliveira (2015); Zhou et al.
(2010)
Luarn and Lin (2005); Zhou et
al. (2010)
TYSY (2016)

Luarn and Lin (2005); Baptista
and Oliveira (2015); Zhou et al.
(2010); Gu, J.-C., Lee, S.-C. &
Shu, Y.-H. (2009)
Chitungo and Munongo (2013)
Zhou et al. (2010); Gu, J.-C.,
Lee, S.-C. & Shu, Y.-H. (2009)
Zhou et al. (2010); Gu, J.-C.,
Lee, S.-C. & Shu, Y.-H. (2009)
Baptista and Oliveira (2015)

TSYS (2016)
Chitungo and Munongo (2013);
Luarn and Lin (2005)
Luarn and Lin (2005)
Chitungo and Munongo (2013);
Luarn and Lin (2005); Zhou et
al. (2010); Gu, J.-C., Lee, S.-C. &
Shu, Y.-H. (2009)
Chitungo and Munongo (2013);
Luarn and Lin (2005); Gu, J.-C.,
Lee, S.-C. & Shu, Y.-H. (2009)
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Factor

#
23

24
25

SN

26

Question
The service being provided straight from my bank
does/would positively affect my usage of mobile
banking.
What would you consider as a high security barrier?
My friend or family members using a mobile banking
service did/would positively affect my interest in using
mobile banking.
The opinion of my friends and family towards mobile
banking affect my usage

Adoption from resources
Gu, J.-C., Lee, S.-C. & Shu, Y.-H.
(2009)
Mallat et al. (2004)
Chitungo and Munongo (2013);
Baptista and Oliveira (2015);
Zhou et al. (2010); Gu, J.-C.,
Lee, S.-C. & Shu, Y.-H. (2009)
Baptista and Oliveira (2015);
Zhou et al. (2010); Gu, J.-C.,
Lee, S.-C. & Shu, Y.-H. (2009)

Table 21: Questionnaire (English)

Questionnaire (German):
Faktor

#
1
2
3
4
5

BI

6
7

PU

8

9

PEU

10

11

12

PI

RA

13
14
15

Frage
Wohnen Sie in einer Stadt mit mehr als 30 000
Einwohnern?
Haben Sie länger als 6 Monate im Ausland gelebt?
Wie alt sind Sie?
Welches Geschlecht haben Sie?
Welches ist Ihre höscht abgeschlossende akademische
Ausbildung?
Haben die ein deutches bankkonto?
Beabsichtigen Sie Mobile Banking zu benutzen?

Die Möglichkeit, 24/7h Zugang zu meinen persönlichen
Finanzen zu haben, würde meine Entscheidung, Mobile
Banking zu benutzen, positive beeinflussen.
Die Möglichkeit, ortsunabhängigen Zugang zu meinen
persönlichen Finanzen zu haben, würde meine
Entscheidung, Mobile Banking zu benutzen, positiv
beeinflussen.
Eine Mühelose Handhabung der Mobile Banking
Dienstleistung würde meine Entscheidung, Mobile
Banking zu benutzen, positiv beeinflussen.
Eine einfache und schnelle Einrichtung des Mobile
Banking Services würde meine Entscheidung, Mobile
Banking zu benutzen, positiv beeinflussen.
Deutliche Anweisungen, wie die Dienstleistung zu
benutzen ist, würde meine Entscheidung, Mobile
Banking zu benutzen, positiv beeinflussen.
Ich bin an neuer Technologie interessiert.
Ich kann technologische Innovationen einfach
übernehmen.
Der Komfort, den ich durch Mobile Banking erhalte,
würde meine Entscheidung, Mobile Banking zu
benutzen, positiv beeinflussen.

Übernahme von Referenzen

Chitungo and Munongo (2013);
Baptista and Oliveira (2015);
Gu, J.-C., Lee, S.-C. & Shu, Y.-H.
(2009)
Luarn and Lin (2005); Baptista
and Oliveira (2015); Zhou et al.
(2010)
Luarn and Lin (2005); Baptista
and Oliveira (2015); Zhou et al.
(2010)
Luarn and Lin (2005); Zhou et
al. (2010)
TSYS (2016)

Luarn and Lin (2005); Baptista
and Oliveira (2015); Zhou et al.
(2010); Gu, J.-C., Lee, S.-C. &
Shu, Y.-H. (2009)
Chitungo and Munongo (2013)
Zhou et al. (2010); Gu, J.-C.,
Lee, S.-C. & Shu, Y.-H. (2009)
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Faktor

#
16

17

18

PC

19

20

PR

21

22

23

SN

24
25

26

Frage
Die Möglichkeit, mein Bankgeschäft vollständig durch
Mobile Banking handhaben zu können, würde meine
Entscheidung, Mobile Banking zu benutzen, positiv
beeinflussen.
Dienstleistungen mit einem Mehrwert, wie zum Beispiel
Überweisungen per E-Mail oder SMS, oder persönliche
Handhabung
der
Finanzen,
würden
meine
Entscheidung, Mobile Banking zu benutzen, positiv
beeinflussen.
Geringe Kosten für Überweisungen, Bargeld Abhebung,
und
andere
Dienstleistungen,
würden
meine
Entscheidung, Mobile Banking zu benutzen, positiv
beeinflussen.
Kosten für den Kauf des Services würde meine
Entscheidung, Mobile Banking zu benutzen, negativ
beeinflussen.
Kosten innerhalb des Services, wie zum Beispiel Kosten
für jede Überweisung, würde meine Entscheidung,
Mobile Banking zu benutzen, negative beeinflussen.
Meine Entscheidung, Mobile Banking zu benutzen,
würde positiv beeinflusst werden, wenn der Zugang zum
Service mit einer hohen Sicherheitsstufe verbunden ist.
Meine Entscheidung, Mobile Banking zu benutzen,
würde positiv beeinflusst werden, wenn jede
Überweisung nur mit einer hohen Sicherheitsstufe
getätigt werden kann.
Meine Entscheidung, Mobile Banking zu benutzen,
würde positiv beeinflusst werden, wenn der Service
direkt von meiner Bank angeboten wird.
Welche Option würden Sie als sehr sicher bezeichnen?
Meine Entscheidung, Mobile Banking zu benutzen, wird
positiv beeinflusst, da meine Freunde und Familie
bereits Mobile Banking benutzen.
Die Meinung meiner Freunde und Familie bezüglich
Mobile Banking würde meine Entscheidung, Mobile
Banking zu benutzen, positiv beeinflussen.

Übernahme von Referenzen
Zhou et al. (2010); Gu, J.-C.,
Lee, S.-C. & Shu, Y.-H. (2009)

Baptista and Oliveira (2015)

TSYS (2016)

Chitungo and Munongo (2013);
Luarn and Lin (2005)
Luarn and Lin (2005)

Chitungo and Munongo (2013);
Luarn and Lin (2005); Zhou et
al. (2010); Gu, J.-C., Lee, S.-C. &
Shu, Y.-H. (2009)
Chitungo and Munongo (2013);
Luarn and Lin (2005); Gu, J.-C.,
Lee, S.-C. & Shu, Y.-H. (2009)
Gu, J.-C., Lee, S.-C. & Shu, Y.-H.
(2009)
Mallat et al. (2004)
Chitungo and Munongo (2013);
Baptista and Oliveira (2015);
Zhou et al. (2010); Gu, J.-C.,
Lee, S.-C. & Shu, Y.-H. (2009)
Baptista and Oliveira (2015);
Zhou et al. (2010); Gu, J.-C.,
Lee, S.-C. & Shu, Y.-H. (2009)

Table 22: Questionnaire (German)
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10.2 Appendix B
Case Processing Summary
N
Cases

Valid
Excluded

%
197

100,0

0

,0

197

100,0

a

Total

a. Listwise deletion based on all variables in the procedure.

Table 23: Case Processing Summary
Item Statistics
Mean

Std. Deviation

N

PI

1,96

,883

197

PI

2,25

1,022

197

PU

2,20

1,178

197

PU

2,09

1,142

197

RA

2,13

1,054

197

RA

2,40

1,123

197

RA

2,66

1,084

197

RA

2,22

1,082

197

PEU

2,15

1,058

197

PEU

2,27

1,123

197

PEU

2,27

1,080

197

PC

4,07

1,088

197

PC

4,30

,989

197

PR

4,24

,970

197

PR

3,99

1,169

197

PR

3,85

1,039

197

SN

2,92

1,030

197

SN

2,90

1,040

197

Table 24: Item Statistics
Item-Total Statistics
Cronbach's
Scale Mean if

Scale Variance

Corrected Item-

Alpha if Item

Item Deleted

if Item Deleted

Total Correlation

Deleted

PI

48,91

58,375

,455

,704

PI

48,63

61,479

,173

,727

PU

48,68

52,159

,690

,674

PU

48,79

53,166

,650

,679

RA

48,75

53,157

,717

,675

RA

48,48

52,230

,727

,672

59

RA

48,22

54,018

,634

,683

RA

48,66

53,348

,681

,678

PEU

48,73

53,690

,676

,680

PEU

48,60

54,516

,574

,688

PEU

48,61

56,117

,495

,697

PC

46,81

65,613

-,085

,750

PC

46,57

68,470

-,254

,760

PR

46,63

68,641

-,267

,760

PR

46,89

66,947

-,158

,759

PR

47,03

70,866

-,381

,772

SN

47,95

58,279

,379

,709

SN

47,98

64,061

,009

,741

Table 25: Item-Total Statistics
10.2.1 Reliability: Perceived usefulness
Reliability Statistics

Scale Statistics

Cronbach's
Alpha

Mean
N of Items

,859

4,29
2

Variance

Std. Deviation

4,717

N of Items

2,172

2

Table 27: Scale Statistics (PU)

Table 26: Reliability Statistics (PU)
10.2.2 Reliability: Perceived ease of use
Reliability Statistics

Scale Statistics

Cronbach's
Alpha

Mean
N of Items

,830

6,70
3

Variance

Std. Deviation

7,948

N of Items

2,819

3

Table 29: Scale Statistics (PEU)

Table 28: Reliability Statistics (PEU)
10.2.3 Reliability: Personal innovativeness
Reliability Statistics

Scale Statistics

Cronbach's
Alpha

Mean
N of Items

,731

2

4,17

Variance

Std. Deviation

2,776

N of Items

1,666

2

Table 31: Scale Statistics (PI)

Table 30: Reliability Statistics (PI)
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10.2.4 Reliability: Relative advantages
Reliability Statistics

Scale Statistics

Cronbach's
Alpha

Mean
N of Items

,881

9,41
4

Variance

Std. Deviation

13,916

N of Items

3,730

4

Table 33: Scale Statistics (RA)

Table 32: Reliability Statistics (RA)
10.2.5 Reliability: Perceived risks
Reliability Statistics

Scale Statistics

Cronbach's
Alpha

Mean
N of Items

,826

12,08
3

Variance

Std. Deviation

7,534

N of Items

2,745

3

Table 35: Scale Statistics (PR)

Table 34: Reliability Statistics (PR)

10.2.6 Reliability: Perceived costs
Reliability Statistics

Scale Statistics

Cronbach's
Alpha

Mean
N of Items

,835

8,37
2

Variance

Std. Deviation

3,714

N of Items

1,927

2

Table 37: Scale Statistics (PC)

Table 36: Reliability Statistics (PC)
10.2.7 Reliability: Social Norms
Reliability Statistics

Scale Statistics

Cronbach's
Alpha

Mean
N of Items

,638

2

5,74

Variance

Std. Deviation

3,267

N of Items

1,807

2

Table 39: Scale Statistics (SN)

Table 38: Reliability Statistics (SN)
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