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Abstract

The thesis at hand adds to the line of research concerned with the adoption of electronic
banking. Drawing on a unique dataset, provided by the major retail bank of the Principality
of Liechtenstein - the Liechtensteinische Landesbank AG - it presents evidence of electronic
banking adoption in the year 2018. Building upon a cross-sectional sample of 31’511 individual
client observations, the thesis set out to answer questions regarding the determinants of elec-
tronic banking adoption. Based on the two theoretical concepts of perceived usefulness, from
the technology acceptance model (TAM), and relative advantage, from the di�usion of inno-
vation theory (DOI), this thesis derives the hypothesis that larger distances to a bank branch
are positively correlated with electronic banking adoption. In addition to identifying these
major theoretical frameworks, the literature review enables us to derive two more hypotheses
with regard to the impact of a client’s age and sex on the likelihood of electronic banking
adoption. The subsequent analysis of the data sample adds to the literature by presenting
additional evidence for a negative correlation between a consumer’s age and her likelihood of
adopting electronic banking. It further shows that male clients are more likely to adopt e-
banking services - confirming the gender gap, found in previous research projects. Finally, we
find a statistically significant, positive relation between distance and e-banking adoption, i.e.,
people living further away from a bank branch are more likely to have an e-banking agreement
with the bank.
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1 Introduction
With the rapid spread of the internet, the banking industry had to catch up eventually and o�er
their customers the advantages of this new world. Electronic banking services give its users the
opportunity to safe both money and time. The troubles of going to a bank branch, waiting there in
line and explaining your needs to an employee, have been replaced by a much more e�cient process,
where the user can log into his account from a PC, laptop or even mobile phone and handle many
issues from the comfort of his home, or on the go. This process allows the customer to have easier
access to some of the bank’s services. Moreover, they avoid a loss of time waiting in line or driving to
the bank branch. Over the past three decades, the numerous new information and communication
technologies within the financial industry have impacted the way banks service their customers.
In other words, the Internet has sparked an IT-based revolution in the financial services sector
that has radically altered the way that banking services are delivered. In particular, self-service
technologies have enabled banks to pursue an electronically mediated multi-channel strategy (Jo
Black, Lockett, Ennew, Winklhofer, & McKechnie, 2002). These new technologies referred to as
Internet banking (IB), electronic banking or mobile banking, have enabled busy people to complete
their financial activities in a cost-e�ective and e�cient manner at any time of the day, without
the hassle of actually going to a bank branch (Makris, Koumaras, Koumaras, Konstantopoulou,
& Konidis, 2009). Regardless of their physical location, electronic banking allows bank customers
to engage in a vast array of financial services such as paying bills, checking account information
or transferring funds through bank websites (Tan & Teo, 2000). From the consumer’s perspective
these new technologies provide new modes of data access, analysis and decision-making regarding
one’s financial management (Lee, 2009; Luo, Li, Zhang, & Shim, 2010). Electronic banking also
helps consumers to decide which banking product fits best to their personal needs (Lee, 2009; Luo
et al., 2010). Railton (1985) states that the first self-service technologies in the finance sector
emerged in the 1970s, when banks installed the first automated teller machines (ATMs). This was
followed by telephone banking services in the 1980s (Ahmad & Buttle, 2002), and in the 1990s,
with the emergence of the Internet, banks further extended their existing distribution channels
by o�ering web-based banking applications (Tan & Teo, 2000; Bhattacherjee, 2001; Suh & Han,
2002). Over the past decade, the rapid increase in the number of mobile technologies such as mobile
phones and smartphones have encouraged banks to provide mobile banking applications (Barnes
& Corbitt, 2003; Laukkanen & Lauronen, 2005; Scornavacca, Barnes, & Hu�, 2006). Web-based
banking applications, as well as mobile banking services, are also included in the Online and Mobile
Banking o�erings at the Liechtensteinische Landesbank AG. This major retail bank located in the
Principality of Liechtenstein, provided us with the dataset that will be at the core of this research.

Nevertheless, not only consumers gain from the electronic banking revolution. There have
also been benefits for the financial institutions. For instance, it increases service quality, which
is a necessary factor for survival in competitive markets (Rouibah, Thurasamy, & May, 2009).
Moreover, it reduces costs relative to other forms of banking, and provides more timely and com-
plete customer information. Moving clients to e-channels is, therefore, an important issue for the
banking industry (Gerrard & Cunningham, 2003). Nonetheless, without the customers actually
adopting electronic banking these goals cannot be reached. Thus, financial service providers must
aim to have a comprehensive understanding of their client’s impressions of this technology (Lassar,
Manolis, & Lassar, 2005).

However, there are not only positive aspects to the adoption of these technologies. Especially
in the early years, the number of people who actually used electronic banking services was not very
high. Usage rates, published by Deutsche Bank research in 2010, suggest that, while each month
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73% of all European banking customers use ATM machines, only 30% use Internet banking services
(Deutsche Bank research, 2010). Of course, the adoption of electronic banking has increased since
2010 and nowadays, 56% of Europeans who own a smartphone used mobile banking apps in (2016)
according to Ipsos.

Summing things up, the importance and increased interest in the adoption of electronic bank-
ing is undeniable. Both the clients and financial service providers stand to gain a lot from this
technology. Thus, it is only the logical consequence that research tries to explore this phenomenon.
The adoption of these electronic banking services is and has been an interesting topic to study.
The vast amount of research, published in decision support system journals, is only the legiti-
mate consequence. The popularity of this line of research becomes particularly evident when one
looks at the significant increase in research output with regard to the topic over the past decades
(Shaikh & Karjaluoto, 2015; Hanafizadeh, Keating, & Khedmatgozar, 2014; Hoehle, Scornavacca,
& Hu�, 2012). Based on innovation di�usion theory (Rogers, 2003), the technology acceptance
model (Davis, 1989), and the theory of planned behaviour (Ajzen, 1991), a large number of studies
have examined variables that motivate individuals to adopt electronic banking services. Conse-
quently, an extensive body of research has been developed to understand the adoption and use
of electronic banking channels at the individual level. The use of surveys has so far been the
most common method to examine the adoption of electronic banking (Hoehle et al., 2012). By
those means, previous studies have found that male consumers are more likely to adopt electronic
banking (Flavián, Guinalíu, & Torres, 2006; Kräuter & Breitenecker, 2011). Moreover, as early as
in the year (2000), J. Kolodinsky et al. have found that younger people are more likely to adopt
e-banking services.(J. Kolodinsky et al., 2000). A finding that has been confirmed many times in
the following years (Mattila, Karjaluoto, & Pento, 2003; J. M. Kolodinsky, Hogarth, & Hilgert,
2004; Izogo, Nnaemeka, Onuoha, & Ezema, 2012).

By avoiding the biases associated with survey research (Krosnick, 1999), this thesis will con-
tribute to the line of research by analysing a unique dataset, provided by the major retail bank
of the Principality of Liechtenstein. By doing that, the study explores the impact of a new de-
terminant of electronic banking adoption - the distance of a client to the next bank branch. The
study finds a statistically significant, positive relation between distance and e-banking adoption.
Meaning that people living further away from a bank branch are more likely to have an e-banking
agreement with the bank. The derivation of the underlying hypothesis will be grounded in two
well established theoretical frameworks - the di�usion of innovation theory (Rogers, 2003) and the
technology acceptance model (Davis, 1989). Moreover, this paper presents additional evidence for
a negative correlation between a consumer’s age and her likelihood of adopting electronic bank-
ing. It further shows that male clients are more likely to adopt e-banking services - confirming
the gender gap found in previous research projects (Flavián et al., 2006; Kräuter & Breitenecker,
2011).

The thesis is organised as follows. Section 2 presents the peculiarities of banking in Liechtenstein
and establishes the institutional background for this paper. In section 3 of this thesis, one can find
a review of previous literature on the adoption of electronic banking. A paper written by Hoehle
et al. in (2012) summarises three decades - from 1984 to 2010 - of previous research on the topic
and is the foundation for identifying the research gap. The section concludes with the derivation
of the hypothesis. The subsequent section, section 4, is meant to present the dataset examined
in this research project and the methodology used to study it. Afterwards, section 5 exhibits the
results and main findings of this thesis, before they are going to be discussed in section 6. Section
7 concludes.
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2 Banking in Liechtenstein
This section presents the peculiarities of banking in Liechtenstein. It will also present a more
detailed discussion of one of the major players in this branch of industry, the Liechtensteinische
Landesbank AG. The dataset, used in this thesis, was contributed by this bank. However, we will
open this section with a few remarks on the country in question itself.

2.1 The Principality of Liechtenstein
2019 will see the 300th anniversary of sovereignty for the country of Liechtenstein. Liechtenstein
is a tiny, mountainous country in the middle of Europe. Remarkably, it is so central that it is
one of only two so called "doubly landlocked" countries in the entire world, surrounded by the
landlocked countries of Switzerland and Austria (Boslaugh, 2013). One can find a map depicting
the Principality of Liechtenstein with its municipalities, as well as its borders to neighbouring
countries, in figure 2.1.

Figure 2.1. Map of the Principality of Liechtenstein.
Notes: In the figure above the reader can see a map of the Principality of Liechtenstein. It displays the
municipalities of the country as well as the two constiuencies. Moreover, we can see the borders to the two
neighbouring countries of Switzerland and Austria. Finally, some larger rivers and the highest mountain
are displayed.
Source: Encyclopædia Britannica, Inc.

With an area of only 160 km2 the German-speaking principality is the world’s sixth smallest
country (Youngblood-Coleman, 2014). Despite its tiny size and limited natural resources, Liecht-
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enstein has developed into a prosperous, well-diversified and highly industrialised economy. Its
major economic sectors include manufacturing, tourism and financial services. Additionally, it is
one of very few countries in the world still ruled by a prince. Moreover, in contrast to the British
royal family for example, the Prince of Liechtenstein has some actual political power. After all,
he possesses a veto to every legislation that is passed by the government (The Government of the
Principality of Liechtenstein, 2003, Chapter II, Art.9). In table A1 in appendix A, one can find a
fact sheet with some additional information about the country from where evidence is presented
in this thesis.1

Measured by GDP per capita, Liechtenstein is the richest country in the world, with the lowest
unemployment rate. A comparison of these two economic indicators can be found in table 2.1
below. This does not come as a surprise, since the country o�ers as many jobs as there are
inhabitants. This also means that a great portion of the workforce working daily in Liechtenstein
comes from commuters from its neighbour countries Austria and Switzerland or even Germany
(Central Intelligence Agency, 2018).

Country / GDP per capita Unemployment, total Individuals using the internet
Aggregate (current US$) (% of total labor force) (% of population)
Liechtenstein 164’437 2.3 98.1
Luxembourg 100’739 6.3 97.5
European Union 32’250 8.5 80.8
High income 40’826 6.2 82.0
OECD members 38’881 6.3 78.6
World 10’192 5.7 45.9

Table 2.1. Comparison of economic indicators.
Notes: This table demonstrates the economic soundness of the Principality of Liechtenstein in comparison
to other countries. As a benchmark aggregates such as the European Union, High Income States, OECD
members and the World average are used. In our comparison, we further make use of another small
European country - Luxembourg. The figures depicting the GDP per capita, as well as the numbers
reflecting the total unemployment rate are from the year 2016. To give an indication about internet usage
in general, the indicator in the last column shows the percentage of individuals using the internet in the
year 2016.
Sources: The World Bank Group (2018), Trading Economics (2018) and Kushnir (2018).

Another astonishing feature of the Liechtenstein economy is the fact that the country is one
of only four countries in the world which does not have any debt obligations (Central Intelligence
Agency, 2018). This great economic success is also due to the importance of the financial center.
We will now turn to a discussion of said financial center in the subsequent subsection.

2.2 The Financial Center
The Financial Center Liechtenstein e. V., the Liechtenstein Bankers Association as well as the
Financial Market Authority are the main authorities regarding the financial services industry in
Liechtenstein. Their publications are the main sources of information to provide an overview of the
country’s financial center in particular. This subsection presents the main characteristics of the
banking industry in Liechtenstein and thus, allows the reader to gain some essential background
information and insights.

There are currently 15 banks in Liechtenstein, which are under the supervision of the Financial
Market Authority (Financial Center Liechtenstein, 2017). At the end of 2016 these 15 licensed

1For further information on the Principality of Liechtenstein see https://www.liechtenstein.li/
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banks had cumulative assets in excess of 230 billion Swiss Francs (Financial Market Authority
Liechtenstein, 2017). With a contribution to the GDP of about 25%, the financial sector is one of
the main economic sectors of the Principality (Amt für Statistik, 2018). After the industry and
manufacturing sector, financial services represent the largest economic sector and consequently a
key pillar of Liechtenstein’s economy. Even more astonishing is the number of employees broken
down according to the economic sectors. There we find that a majority of 61% of all employees
work within the general financial and other services branches of the economy. One reason for the
financial sector’s high relevance are the manifold location benefits for financial service providers.
The Financial Center Liechtenstein e. V. lists the following location benefits:

• Free access to the European market

• Stable social, legal and economic system

• High degree of political continuity and stability

• Liberal economic policy and liberal company law

• Moderate corporate taxation

• Flexibility and short decision-making channels

The free access to the European market is ensured to Liechtenstein by the customs and currency
union with Switzerland. Moreover, Liechtenstein has joined the European Economic Area (EEA)
in the year 1995. The free movement of goods, people, services and capital simplifies business
relations with 31 states and around 500 million people in Europe. Clients as well as financial
service providers benefit from political continuity and economic stability. As we have seen before,
Liechtenstein is one of only four debt-free countries around the world. A lean public administra-
tion is another crucial characteristic for Liechtenstein. With general government spending as a
percentage of GDP at 24.2%, we see that this is the lowest value among all European countries
(OECD, 2018). Among other things, this is the consequence of an e�cient public administration
with a high degree of flexibility and short decision-making channels, which produces results rapidly
and non-bureaucratically. Standard & Poor’s confirms the country’s high attractiveness (Standard
& Poor’s, 2018). For years, they have awarded Liechtenstein an AAA rating and underscored the
country’s stable outlook, as one can also observe in the fact sheet in table A1. The business-friendly
company law, introduced some 100 years ago, o�ers a wide range of opportunities and is a role
model for other financial centers around the globe to this day. In addition to common legal forms
such as stock corporations, Liechtenstein’s company law also permits the formation of structures
such as foundations, protected cell companies, and - uniquely in continental Europe - trusts. The
tax framework for companies in Liechtenstein is immensely attractive (Liechtenstein Marketing,
2018). The flat corporate income tax rate for Liechtenstein companies is 12.5%. Payment of this
flat tax settles all fiscal obligations, for Liechtenstein does not impose any capital tax or coupon
tax. Equivalently, no distribution surcharge or taxes on dividends, capital and liquidation earnings
on shareholdings are imposed. At the international level, the introduction of the Automatic Ex-
change of Information (AEOI) as well as various double taxation agreements and tax information
treaties, safeguard legal security and recognition. Liechtenstein has concluded bilateral tax treaties
with 56 countries . These include Germany, Austria and the United Kingdom. Banks, insurers,
fiduciaries, investment fund companies, asset managers and common-benefit foundations all value
the Liechtenstein financial center. The Principality of Liechtenstein is stable and sovereign, and
its financial center is transparent, secure and professional.
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The country places additional emphasise on two other subjects - innovation and sustainability.
The quick decision-making procedures mentioned before as one of Liechtenstein’s main advan-
tages is of particular importance when it comes to innovation. The digital revolution is one of
many great innovation drivers for the international financial services industry. The Liechtenstein
financial center is also trying to position itself at the top of the competition for the best FinTech
solutions. With one of the three principal strategic pillars of the Roadmap 2020 of the Liechten-
stein Bankers Association being digitisation, it does not come as a surprise that a special focus is
put on Blockchain technology and electronic banking services (Liechtenstein Marketing, 2016).

Sustainability is another one of the three principal strategic pillars of the Roadmap 2020 of the
Liechtenstein Bankers Association (Liechtenstein Marketing, 2016). In fact, Liechtenstein is one of
the most sustainable and innovative countries in the world. In 2017 Liechtenstein was ranked 17th
out of 180 countries in the Global Sustainable Competitiveness Index (SolAbility, 2017). Greater
cultural emphasis is to be placed on Liechtenstein being a responsible and sustainable financial
center. Liechtenstein is to be seen as a respectable and stable financial center that operates in
accordance with sustainable principles and is characterised by its high innovative strength and
e�ciency as well as its proven expertise in the private banking field.2

Banks in Liechtenstein have long-standing expertise in the private banking field. Liechtenstein
has traditionally specialised in private banking and wealth management. The first bank was
founded back in the year 1861. This bank still is amongst the largest in the country and also the
one which provided the dataset for this thesis - the Liechtensteinische Landesbank AG. One of the
bank’s special features is its dominance on the retail banking market. In the subsequent subsection
one can find information about this bank in particular, as well as in comparison to the other two
large competitors VP Bank and LGT Bank.

2.3 Liechtensteinische Landesbank AG
The evidence on the adoption of electronic banking services presented in this thesis was contributed
by one of the major players in the financial center of Liechtenstein, namely the Liechtensteinische
Landesbank AG. The prominence of the bank, which is not the national bank of the country, is
undeniable. After all, it is the largest retail bank in the country. Therefore, it makes only sense
to briefly address the company and discuss it in the context of the financial center. As we have
seen before, there are 15 banks in Liechtenstein. The biggest three are the LGT Group, the VP
Bank Ltd. and the Liechtensteinische Landesbank AG. A comparison of these three major players
in Liechtenstein’s financial services industry can be found in table 2.2.

With three branches across the country and 20 ATM’s - one in almost every municipality
- the LLB is the country’s largest retail bank. Moreover, LLB’s three bank branches, located in
Eschen, Vaduz and Balzers, are well distributed across the country. This is of major interest for the
following explanations about the electronic banking adoption, because one of the main hypotheses
is concerned with the client’s distance to the LLB bank branches. The e-banking adoption variable
is in direct relation to the bank’s electronic banking agreement. This agreement governs the use
of e-banking services that covers both LLB Online Banking and LLB Mobile Banking. In order
to have such an agreement with the bank, a client has to sign it and provide indications about
the intended use: Asset information, Payment orders, Stock market orders (excluding derivatives),
Money market orders, Electronic mail, PhotoTAN reader. Yet, regardless of the intended use,
all clients sign the same e-banking agreement. At LLB, the Online Banking services have been

2For further information on the financial center please refer to https://www.finance.li/en/
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Key Facts & Figures LLB AG1 LGT Bank2 VP Bank Ltd.3

2017 2016 ±% 2017 2016 ±% 2017 2016 ±%
in CHF millions
Total assets 20’017 19’958 0.3 41’900 35’752 17.2 12’778 11’794 8.3
Equity 1’883 1’806 4.2 4’113 3’643 12.9 994 937 6.1
Assets under management (AuM) 50’252 46’428 8.2 201’782 152’101 32.7 40’386 35’754 13.0
Operating income 399 371 7.5 1’529 1’206 26.8 300 273 9.9
Operating expenses -267.0 -258.2 3.4 -1’209 -951 27.4 230 212 8.5
Net profit 111 104 7.1 283 230 23.0 66 58 13.8
Cost-Income-Ratio (in percent) 69.6 62.8 74.1 74.2 64.2 68.4
Return on equity (in percent) 6.1 5.9 6.9 6.6 6.9 6.3
Tier 1 capital ratio (in percent) 22.2 21.0 18.8 20.2 25.7 27.1
Employees (FTE’s, in positions) 867 858 1.1 3’188 2’632 21.1 800 738 8.4

Strategic orientation Retail Banking Private Banking and Intermediaries Business
Wealth Management and Private Banking

Table 2.2. Comparison of key facts and figures between the three major banks in Liechtenstein.
Notes: In order to compare the three major banks in Liechtenstein’s financial center, the table above shows
key facts and figures. For each bank the value as of the end of 2017 and 2016 is presented. Additionally,
one can find the change from 2016 to 2017 in percentage points.
Sources: Annual reports of the respective banks.

1 Annual report (Liechtensteinische Landesbank AG, 2018)
2 Annual report (LGT Group Foundation, 2017) and Business Portrait (LGT Group Foundation, 2018)
3 Annual report (VP Bank Ltd., 2018)

available since 19993 and in the year 20034 the Mobile Banking was introduced to the clients (T.
Seiler, personal communication, April 30, 2018). The most important information is the fact that
per default a client does not have such an agreement and has to request it. Therefore, the client
has to voluntarily adopt electronic banking at LLB.5

To summarise the above explanations, we can say that the Principality of Liechtenstein is a tiny
European country with a disproportionately significant financial center. The financial center dis-
tinguishes itself from others with free access to the European market and a stable social, legal and
economic system. A high degree of political continuity and stability as well as the country’s liberal
economic policy and liberal company law facilitates the work of the financial service providers.
Moreover, the moderate corporate taxation is a success factor. With the Liechtensteinische Lan-
desbank AG this thesis investigates a sample contributed by the major retail bank of this country.
Also, we have seen that the default option for clients at LLB is to not have an e-banking agreement
and that consequently, the adoption of electronic banking depends on a client’s voluntary request.
After we have now presented the institutional background of this thesis we will move on to the
literature review. There, we will find a summary of previous research in the field of electronic
banking adoption and we will identify the research gap where this thesis will make its contribution
to this literature.

3Revised in 2011 and 2017 (T. Seiler, personal communication, April 30, 2018)
4Revised in 2017 (T. Seiler, personal communication, April 30, 2018)
5Additional information on the Liechtensteinische Landesbank AG can be found on the company’s website

https://www.llb.li/en/private
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3 Literature Review
The literature concerned with electronic banking adoption is fragmented. Meaning that one distinc-
tive feature of this stream of literature is, that it touches at least three distinct areas of research.
The topic is discussed within Information Systems (IS), Bank Marketing and Finance journals,
each covering one specific aspect and approaching it from di�erent angles. However, the most
interesting and substantial contributions come from the IS field of study. Consequently, we will
review this kind of literature in a bit more detail than the others. Moreover, a lot of research
articles are focusing their analysis on one specific country or region, which is a similar approach
to the one implemented in this thesis. The aim of this section is to give the reader an overview on
the literature that has been published on the topic of electronic banking adoption. Furthermore,
we will identify the research gap this thesis tries to address and formulate our hypotheses, which
we are going to test in the empirical part that follows. The section is organised along this lines of
thinking and we start by presenting the previous research on this topic.

3.1 Previous research
In (2012), the field of research concerned with the adoption of electronic banking has seen an
influential publication. The paper "Three decades of research on consumer adoption and utilization
of electronic banking channels: A literature analysis" written by Hoehle et al. analyses 247 peer-
reviewed articles from key research outlets. It aims at revealing theories and methods used to study
the adoption of electronic banking channels at the individual level. Said paper was published in the
journal "Decision Support Systems", one of the most influential journals in this area of study (The
SCImago Journal & Country Rank, 2016). The thesis at hand builds on the findings presented
in this paper. However, we will also take other papers, which contributed to the research with
literature reviews, into consideration. Moreover, to address the fragmented nature of this topic,
we will look at publications in the fields of Bank Marketing and Finance.

In their paper, Hoehle et al. highlight the methodologies used and theoretical frameworks
employed to study e-banking adoption over the last three decades. As this thesis, the paper
also analyses the individual adoption of electronic banking. This is to say, it did not look at
organisational adoption, e.g., business-to-business e-banking channel adoption. Also, their research
focuses on the consumer adoption and use of four electronic banking channels: ATMs, touch-dial
telephone banking, Internet banking, and mobile banking. In correspondence with this thesis we
will only look at the results concerned with internet banking and mobile banking, because these
two electronic banking channels are represented within our dataset. Hereby, we define internet
banking as a banking channel that allows clients to perform di�erent financial and non-financial
services through a bank’s webpage (Tan & Teo, 2000). Furthermore, we define mobile banking as
a channel, that enables a bank’s client to interact with the bank through non-voice applications
using a mobile device, such as a mobile phone (Hoehle & Lehmann, 2008). During its first step, of
examining the overall research output between 1984 and 2010, the study finds a steady increase.
More importantly, most of the papers are concerned with internet and mobile banking, whereas
ATMs and telephone banking are of lesser importance. Only 45 of the 247 peer-reviewed articles
are exclusively investigating ATMs and telephone banking. Besides, the research output increased
substantially after the year 2000, with more than 200 of the articles published in the period between
2000 and 2010. According to Alavi and Carlson the paper categorised the articles into non-empirical
research and empirical research. Only 53 of all articles were of non-empirical nature. Since the
thesis at hand is of empirical nature we will focus on these findings. The majority of the articles
(148) was quantitative research using a survey questionnaire. At a next step the key theories and
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models used by the authors to study electronic banking channels were identified. Five theoretical
lenses predominate in the literature. Figure 3.1 exhibits the main theoretical frameworks used to
examine e-banking adoption. One can see that the dominant theory is the Technology Acceptance
Model (Davis, 1989).

Figure 3.1. Theoretical lenses used to study e-banking adoption.
Notes: The figure above shows the major theoretical lenses that were used to study e-banking adoption
in previous research. From left to right, these are: Di�usion of Innovation (DOI), Theory of reasoned
action (TRA), Technology acceptance model (TAM), Theory of planned behaviour (TPB) and Technology
resistance theory (Inhibitors). One can find the number of published articles for each theoretical framework.
This demonstrates the predominance of these theoretical frameworks and gives an indication about their
relative importance. The articles count is as of 2010, the year in which the literature review was carried
out.
Source: Figure 1 in Hoehle et al., (2012), Three decades of research on consumer adoption and utilization
of electronic banking channels: A literature analysis.

We will now briefly explain the theoretical frameworks. By doing that, we will also provide the
reasoning for the theoretical framework within this study about the relation between one’s distance
to a bank branch and one’s likelihood of adopting electronic banking.

Technology resistance theory Traditional adoption and acceptance theories focus on the en-
couraging factors leading to technology, or in particular electronic banking adoption. It is, however,
important to show that there are researchers out there, who try to understand the influences of
inhibiting factors that prevent individuals from using a given technology (Lapointe & Rivard, 2005;
Cenfetelli, 2004). Cenfetelli and Schwarz tested the inhibitors of technology usage model (ITU)
and define them as attitudes held by a user about a given technology with consequent e�ects on
the decision whether to use that technology or not (Cenfetelli & Schwarz, 2011). A look at prior re-
search further suggests that a rich literature exists concerning consumer resistance to using mobile
banking services (Kuisma, Laukkanen, & Hiltunen, 2007; Laukkanen, Sinkkonen, Laukkanen, &
Kivijärvi, 2008; Laukkanen, Sinkkonen, & Laukkanen, 2009; Laukkanen & Kiviniemi, 2010; Iddris,
2013). However, since this thesis is not concerned with identifying another inhibiting factor, but
rather tries to investigate the relation between adoption and the distance to a client’s closest bank
branch, we will not delve further into this theory.

Theory of reasoned action (TRA) and theory of planned behaviour (TPB) Rooted
in psychology research, the theory of reasoned action (TRA) was originally brought forward by
Fishbein and Ajzen. It argues that individual behaviour is driven by behavioural intentions, which
can be viewed as a function of the individual’s attitudes towards behaviour and their subjective
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norms. In this context, the attitude towards behaviour has to be understood as the feelings an
individual has about performing a certain behaviour (Fishbein & Ajzen, 1975). Also, subjective
norm can be explained as the individual’s impression of whether she should behave in a certain
way. This impression heavily relies on the willingness of an individual to comply with opinions of
people who are important to her (Fishbein & Ajzen, 1975).

The theory of planned behaviour (TPB) extends the original TRA by adding a perceived
behavioural control construct (Ajzen, 1991). Ajzen argued that behavioural intention, as defined
above under the TRA, can find expression in behaviour only if the behaviour in question is under
volitional control. That is to say, if the person can decide at will to perform or not perform the
behaviour. In many instances behaviour would be influenced by non-motivational factors such as
availability of resources (Ajzen, 1991). Many prior studies, within the IT and Bank Marketing
field of study, applied either the theory of reasoned action or the theory of planned behaviour to
examine the consumer behaviour towards electronic banking channels (AbuShanab, Pearson, &
Setterstrom, 2010; Püschel, Mazzon, & Hernandez, 2010; Zolait, 2010).

Technology acceptance model (TAM) The TAM was originally developed by Davis and is
one of the most significant adaptions to the TRA. The theory argues that perceived usefulness on
the one hand and perceived ease of use on the other hand are the most important determinants of
acceptance and usage of a technology (Davis, 1989). Both, perceived usefulness and perceived ease
of use are directly related to an individual’s intention to use a technology. Perceived usefulness
was also seen as being directly influenced by perceived ease of use (Davis, 1989). As many others,
Benbasat and Barki refer to the TAM as one of the most influential and most often used theo-
ries in information systems (Benbasat & Barki, 2007; Venkatesh, Morris, Davis, & Davis, 2003).
Moreover, as previously mentioned, the technology acceptance model is also the most common
theoretical framework in electronic banking adoption studies. In one instance of such a study, Suh
and Han, argued that one of the most significant determinants of customer acceptance of internet
banking was trust. Integrating this concept into the TAM, the authors found that trust had a more
direct e�ect on a customer’s attitude than perceived ease of use in the internet banking context.
Nonetheless, they found that perceived ease of use had a greater overall e�ect on a customer’s actual
use (Suh & Han, 2002). Several more researchers have examined consumers’ acceptance of various
electronic banking channels using the technology acceptance model or numerous modifications of
it (Lai & Li, 2005; Lee, 2009; Ozdemir & Trott, 2009; Pikkarainen, Pikkarainen, Karjaluoto, &
Pahnila, 2004).

Di�usion of innovation (DOI) Di�usion of innovation theory states that innovations are com-
municated through di�erent channels over time and within a particular social system (Rogers,
2003). Since the 1960s it is one of the standard theories when it comes to exploring the adoption of
technologies. Due to the fact that consumers possess di�erent degrees of willingness to adopt inno-
vations, Rogers divided consumers into five distinct categories of individual innovativeness starting
from early to late adopters: innovators, early adopters, early majority, late majority and laggards.
Moreover, Rogers identified five factors determining the rate of adoption of innovations: relative
advantage, compatibility, trialability, observability, and complexity. While the first four factors
would generally positively correlate with rate of adoption, complexity would normally negatively
a�ect the di�usion rate. This thesis will argue that a client’s distance to the next bank branch will
positively a�ect the relative advantage of electronic banking and therefore is positively correlated
with adoption. In their study, Moore and Benbasat drew upon the DOI theory and developed an
instrument to measure the adoption of IT. They found support for the factor of relative advantage
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impacting the adoption of IT (Moore & Benbasat, 1991). Tan and Teo explored the determinants
of internet banking adoption and extended Rogers’s di�usion of innovation framework by com-
bining it with TRA and TPB, which are discussed above. Their study provided a comprehensive
way to understand how an individual’s attitude and perceived behavioural control influence their
intention to use banking services on the Internet.

The following explanations will focus on two main theoretical constructs that were identified in
the theoretical frameworks above. Those are perceived usefulness (TAM)6 and relative advantage
(DOI)7. The underlying reasoning being that a larger distance to a bank branch strengthens the
perceived usefulness of electronic banking and, therefore, makes an adoption of electronic banking
on the individual level more likely. Moreover, an increase in the distance to the next bank branch
enhances the electronic banking channel’s relative advantage compared to going to the bank branch,
which again makes the adoption of e-banking more likely.

Yet, almost all studies included demographic variables such as age, gender, income, and educa-
tion in models of consumers’ behaviour towards electronic banking channels. Prior literature has
considered various determinants that influence the internet banking adoption decision (Camilleri
& Grech, 2017). Surprisingly, there was no convergent understanding of the ways in which these
variables impact on the adoption of electronic banking channels. Since our research in this thesis
will also include the two demographic variables age and sex, table 3.1 provides examples for studies
who investigated their relationship with electronic banking adoption. To show that there was not
a convergent understanding of the impact we provide examples for studies who found a positive
relation, as well as some who found a negative relation or no significant relation at all.

Demographic variable Relation to electronic banking adoption
(+) (≠) inconclusive

Age (J. Kolodinsky et al., 2000) (Khan et al., 2017)
(Mattila et al., 2003)

(J. M. Kolodinsky et al., 2004)
(Izogo et al., 2012)

Sex (Flavián et al., 2006) (Izogo et al., 2012)
(Kräuter & Breitenecker, 2011) (Munusamy et al., 2012)

(Khan et al., 2017)
Income (Lockett & Littler, 1997) (Izogo et al., 2012) (Munusamy et al., 2012)

(J. Kolodinsky et al., 2000)
(J. M. Kolodinsky et al., 2004)

(Godolja & Spaho, 2014)
Educational level (J. Kolodinsky et al., 2000) (Munusamy et al., 2012)

(Karjaluoto et al., 2002)
(Sarel & Marmorstein, 2003)

Table 3.1. Previous research on demographic variables.
Notes: The table above summarises some exemplary studies concerned with demographic variables and
their impact on electronic banking adoption. As the literature review suggests, there are both studies
which find a positive relation and studies which find a negative relation to electronic banking. Moreover,
there are studies that present inconclusive or insignificant results. Sex is defined as a dummy variable
which is 1 for men and 0 for women.
Source: Own table, based on the literature review.

Moreover, it was interesting to see that another factor from the TAM was the by far most
frequently cited factor influencing the adoption of electronic banking. 97 studies recommended

6"The degree to which an innovation is perceived as being better than its precursor" (Davis, 1989)
7"The degree to which a person believes that using a particular system would enhance his or her performance"

(Moore & Benbasat, 1991)
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that e-banking services must be easy to use (Hoehle et al., 2012).

3.2 Contribution of this thesis
After we have now discussed previous research on the topic of electronic banking adoption and
have established a common understanding of the literature in this field of study, it is now time to
explain the contribution this thesis hopes to make.

3.2.1 Research Gap

As we have seen before, previous research predominantly focused on survey questionnaires. Fol-
lowing the suggestion that researchers may learn more about electronic banking adoption in the
future by applying methodological approaches that have been under-utilised until now (Hoehle et
al., 2012), this thesis will not use any survey. Rather, we have here in this thesis a dataset from a
large retail bank and, therefore, do not rely on the same biases as the ones associated with surveys
(Krosnick, 1999). The dataset in this thesis, thus, is not biased by any personal perceptions that
are inevitable in survey based research, but relies solely on facts, such as whether a client has
an e-banking agreement or her distance to a bank branch. This is one major advantage of this
study. Also, since studies focusing on particular geographical areas are popular in this field of
study, this thesis fills a locational gap by adding another country to the body of literature. The
United States of America, Finland and the United Kingdom have been the most popular targets
of electronic banking adoption research (Hoehle et al., 2012). Finally, there has not been any prior
study trying to investigate the relationship between a client’s distance to her next bank branch
and electronic banking adoption. By focusing on a dataset, provided by a large retail bank, from
a particular country, rather than a survey and coming up with an original connection with regard
to electronic banking adoption, this thesis addresses the identified research gap. The subsequent
step is to summarise the underlying hypotheses, before we delve into the results of this study.

3.2.2 Hypotheses

The review of previous literature enabled us to identify the common theoretical frameworks, con-
cepts and constructs. We have seen that so far research heavily relied on four major theories,
which are associated with a variety of theoretical constructs. This thesis will examine two main
theoretical constructs that were identified in the literature review. Those are perceived usefulness
and relative advantage. Our understanding is that a larger distance to a bank branch strengthens
the perceived usefulness of electronic banking. Moreover, an increase in the distance to the next
bank branch strengthens the electronic banking channel’s relative advantage compared to going to
the bank branch. This reasoning leads to the third hypothesis that a larger distance to the next
bank branch is positively correlated with electronic banking adoption. These theories are associ-
ated with e-banking characteristics, which are often used to explain electronic banking adoption.
Additionally, we saw that the use of demographic variables is common in this field of study and this
thesis will follow this established research methodology by including the two demographic variables
Age and Sex. However, the findings with regard to these two variables are not conclusive within the
previous literature (see 3.1). Finally, the use of surveys seems to be the standard procedure in the
literature so far. Yet, this study aims at circumventing the biases associated with survey research,
by solely relying on the dataset provided by a large retail bank (Krosnick, 1999). These findings
which are common in literature reviews on the topic of electronic banking adoption (Hanafizadeh
et al., 2014; Shaikh & Karjaluoto, 2015).
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Concluding the literature review we deduce the following hypotheses with regard to our sample
at hand, provided by the LLB:

1. Hypothesis: Males are more likely to adopt electronic banking8

2. Hypothesis: Age has a negative e�ect on electronic banking adoption9

3. Hypothesis: Larger distances to a bank branch are positively correlated with electronic bank-
ing adoption10

We will address these hypotheses in the next sections. The first two hypotheses follow the
literature and we try to see whether we are able to confirm those findings with our dataset or
not. The third one is the original hypothesis of this thesis, which will make a contribution to
the literature as a new variable determining electronic banking adoption. Firstly, one can find a
description of the sample that is used in the examination of the above mentioned hypotheses. After
that follows a brief explanation of the research methodology, before we turn to the presentation of
this study’s results.

8As seen in (Flavián et al., 2006; Kräuter & Breitenecker, 2011)
9As seen in (J. Kolodinsky et al., 2000; Mattila et al., 2003; J. M. Kolodinsky et al., 2004; Izogo et al., 2012)

10As we have argued with regard to the perceived usefulness (TAM)(Davis, 1989) and the relative advantage
(DOI)(Moore & Benbasat, 1991) of electronic banking.
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4 Data and Methodology
The purpose of this section is to link the explanations about the Principality of Liechtenstein, its
financial sector and the Liechtensteinische Landesbank AG to the dataset, which is the foundation
of this master’s thesis. Therefore, we will give some information about the data collection process
and describe, in a next step, the dataset we obtained. The section concludes with a brief description
of the research methodology, before we will move on to the presentation of the results.

4.1 The Dataset from LLB
As we have seen before in section two, the dataset, which is at the core of this research, was
obtained from the Liechtensteinische Landesbank AG. We will now turn our discussion to the
collection process.

4.1.1 Data Collection

In order to obtain the dataset at hand, a cooperation with a major player in the banking sector
was inevitable. Fortunately, such a practice partner could be found with the LLB. However, the
data collection was not that straightforward. Many privacy and legal issues regarding the client
data had to be considered before the dataset could be finalised. Of course, the request for data
from the research perspective included many more variables than what was actually feasible for
the bank to provide. Yet, under the close collaboration with the bank it has been possible to agree
on a dataset containing four variables, namely the sex of the client, the ZIP code of her postal
address, her year of birth and whether she has an e-banking agreement or not. These variables were
retrieved from the bank’s databases and provided in an excel sheet. To illustrate the layout of the
dataset, its first 10 observations are shown in appendix B. For the sake of privacy and anonymity
of the clients, the year of birth was obliterated for observations with less than six individuals. The
following subsection briefly describes the aforementioned variables in general. It further presents
descriptive statistics with regard to our outcome variable - electronic banking adoption.

4.1.2 Data Description

The original cross-sectional dataset contained 33’928 individual client observations. According to
the information provided in table A1 the population of the whole country is 37’000 people. This
suggests, that 91.70% of all citizens living in the principality have, in fact, a bank account at LLB.
This figure becomes even more impressive, if we take into account that not even every citizen has a
bank account at all. Although no data for Liechtenstein is available, data from the Global Findex
database suggests that in the neighbour country Switzerland 98% of the population has at least
one bank account.11 Arguably, this value will be close to the one in Liechtenstein. After cleaning
the dataset of observations with a missing value for the year of birth variable we are left with
31’511 observations - or 85.17% of the whole population. The following explanations will focus on
each variable in turn to give a brief overview of the sample and present descriptive statistics with
regard to our outcome variable - electronic banking adoption. This part focuses on absolute and
percentage di�erences within each independent variable, with regard to the outcome variable. At
this point, no statistical inference is made.

Electronic Banking Users The main variable of interest in the following deliberations is the
dummy variable, which indicates whether a LLB client has an electronic banking agreement with

11For further information see http://datatopics.worldbank.org/financialinclusion/country/switzerland
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the bank (=1), or not (=0). This is the outcome variable of our whole analysis and the dependent
variable within our regression models. All that is to say at this point, is that the sample is fairly
balanced, with 49.09% of clients having such an agreement and 50.91% not. In other words, the
likelihood of any random LLB client having an e-banking agreement is 49.09%. This line of thinking
will be at the centre of interpreting the regression models. When we now delve into the description
of the independent variables, we will first discuss the variable in general terms, before looking at
descriptive statistics with regard to the outcome variable.

Age The age range within the sample covers newborns up until elderly people, who are up to
93 years old. At the same time, the median client in the dataset is approximately 44 years old,
with the median age for females 45 and the median age for males 43. These values resemble the
ones for the whole population very closely (Central Intelligence Agency, 2018). Table 4.1 shows
the number of clients in each age category as well as a distinction between the ownership of the
account. This distinction is based on the fact that LLB clients younger than 15 years old can only
have an account established by their parents. It is only after the client turns 15 when she can set
up an account on her own and therefore decide whether she uses electronic banking or not.

Account ownership Age category Absolute frequency Percentage [%] Cumulative
Children’s account under 15 years old 3’318 10.53 10.53

Own account

15 to 24 3’713 11.78 22.31
25 to 34 4’412 14.00 36.31
35 to 44 4’731 15.01 51.33
45 to 54 5’681 18.03 69.36
55 to 64 4’714 14.96 84.32
65 to 75 3’166 10.05 94.36
75 and older 1’776 5.64 100.00
Total 31’511 (=n) 100.00

Table 4.1. Age categories of the sample.
Notes: The table above visualises the number of clients within the respective age category. It also draws
a line at the age of 15, in order to distinguish between accounts, which can legally only be owned by the
parents of the client and accounts that are presumably owned by the client herself.
Source: Own table, based on the LLB dataset.

Also, the sample contains 2’030 children (6.44%) between the age of 0 and 9, 2’999 teenagers
(9.52%), and 26’482 adults (84.04%) 20 years old or older. It is interesting to see that the distri-
bution within the sample so evidently corresponds to the population’s distribution. This, however,
does not come as a surprise if we take into consideration that the sample reflects more than 85%
of the population.

Age and Electronic Banking Adoption Figure 4.1 exhibits the two groups of e-banking users
and others, divided by our eight age categories. One can observe a majority of e-banking users
in in the rather younger categories between 15 and 44 years. The category ranging from 45 to 54
years old clients seems fairly equal with only a small majority of non-users of e-banking services.
This finding points into the direction of our second hypothesis that younger individuals are more
likely to adopt electronic banking services.

If we draw a line at the age of 15, the year after which a client can legally manage his own
bank account, we see that the group of under 15 years old individuals is quite balanced. The group
with clients above the age of 15 shows a rather clear tendency toward non-users, with only 38.79%

University of St.Gallen 15



The Adoption of Electronic Banking: Evidence from Liechtenstein

0
1
0
0
0

2
0
0
0

3
0
0
0

under 15 15−24 25−34 35−44 45−54 55−64 65−75 75+

E−Banking adoption by age category

E−banking users Others

Figure 4.1. Electronic banking adoption by age category.
Notes: The figure above breaks our outcome variable e-banking adoption down by each age category. On
the y-axis one can see the frequencies of e-banking users for each age category. The x-axis displays our
eight age categories. For each age category one can observe two bars. The blue one representing e-banking
users, while at the same time the red one exhibits all other clients without an e-banking agreement with
LLB.
Source: Own figure, based on the LLB dataset.

of them having an e-banking agreement with the bank. Looking at the three groups of children,
teenagers and adults we only find a tendency towards non-adoption within the children group. The
other two seem to be more or less equally distributed.

Sex Overall, the dataset comprises 16’075 female client observations (51.01%) and 15’436 male
client observations (48.99%). This slight majority of female clients reflects the majority of females
in the overall population (Amt für Statistik, 2018). In figure 4.2, one can see the age-sex structure
of the dataset, which shows the frequency of male and female clients per age category. The pyramid
shows the expected shape of any developed country, with a much more pronounced middle and
fewer people in the low and high age categories (Weeks, 2008). Moreover, the shape of the sample
population pyramid corresponds to the one of the overall population of Liechtenstein (Central
Intelligence Agency, 2018).

Sex and Electronic Banking Adoption As we mentioned before, our sample, as well as the
population, consists of slightly more women than men. If we now break this down to our variable of
interest, e-banking adoption, we find that the proportion of e-banking users is substantially higher
with men. Only 45.06% of females have an e-banking agreement with LLB. At the same time, the
fraction of male electronic banking adopters is 53.28%. At a first glance, this seems to coincide
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Figure 4.2. Population pyramid of the dataset.
Notes: This figure shows the distribution of male and female clients for each age category. The age
categories are shown on the y-axis, whereas the number of clients is displayed on the x-axis.
Source: Own figure, based on the LLB dataset.

with our first hypothesis that males are more likely to adopt e-banking.

Municipality The following paragraph provides information about the client’s distribution across
the municipalities in the sample. One can find a comparison between the number of clients and
number of citizens in table 4.2. On a percentage base, the di�erences are very small, which means
that the sample represents the whole population quite well. There are only 3 municipalities, which
show a di�erence of more than one percentage between the sample and the population. In two
of those cases this is due to a di�erent categorisation in the sample and the population. The
di�erences in the two municipalities of Eschen and Mauren can be explained by the omission of
two small municipalities - Nendeln and Schaanwald - in the source of our population figures. This
suggests, that these citizens have been subsumed to either Eschen or Mauren. This leaves us with
only one municipality where the sample di�ers more than one percentage from the population -
Balzers. All in all, it is fair to say that the sample matches the population substantially, at least
with regard to the distribution of the citizens in each municipality.

Municipality and Electronic Banking Adoption With regard to the municipalities and our
outcome variable it is of interest to see whether the adoption is lower in municipalities with a bank
branch compared to the others. This would correspond to our hypothesis that larger distances to
a bank branch are positively correlated with electronic banking adoption. As we have seen before,
the overall fraction of e-banking adopters is 49.09%. Compared to this benchmark two of the three
municipalities featuring a bank branch show a lower proportion. With Vaduz and Balzers showing
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Municipality Sample Population Di�erence

Frequency Percentage Frequency Percentage Frequency Percentage
Ruggell 1’863 5.91 2’224 5.88 361 0.03
Schellenberg 695 2.21 1’080 2.86 385 0.65
Gamprin-Bendern 1’379 4.38 1’657 4.38 278 0.00
Eschen 2’559 8.12 4’390 11.61 1’831 3.49
Mauren 3’004 9.53 4’268 11.29 1’264 1.76
Nendeln 1’081 3.43 - - - -
Schaanwald 366 1.16 - - - -
Lower Country 10’947 34.74 13’619 36.02 2’672 1.28
Planken 80 0.25 450 1.20 370 0.95
Schaan 5’060 16.06 5’992 15.85 932 0.21
Vaduz 4’510 14.31 5’407 14.30 897 0.01
Triesenberg 2’293 7.28 2’624 6.94 331 0.34
Triesen 4’308 13.67 5’096 13.48 788 0.19
Balzers 4’313 13.69 4’622 12.22 309 1.47
Upper Country 20’564 65.26 24’191 63.98 3’627 1.28
Total 31’511 (=n) 100.00 37’810 100.00 6’299

Table 4.2. Sample broken down by municipalities.
Notes: Above table shows the number of clients living in each municipality, as well as the subtotal for
the two constituencies. The numbers from the sample are compared to the total population within the
respective municipalities. All figures are presented as absolute frequencies and percentages. The numbers
for the population are based on a publication from the bureau of statistics from the year 2018. However,
the numbers are from the 31.12.2016.
Source: Own table, based on the LLB dataset and Liechtenstein in Zahlen (Amt für Statistik, 2018).

values of 44.48% and 47.99% respectively, we are tempted to say that this is a first sign that our
hypothesis might be valid. However, there are other municipalities in the sample that show lower
than average e-banking adoption. Moreover, with Eschen, there even is a municipality with a bank
branch that exhibits a higher fraction of e-banking adopters, contradicting our hypothesis. We
will examine this ambiguous findings further with statistically more sophisticated methods when
we turn our discussion to the results of the t-tests.

The next subsection will explain how the above mentioned variables were used to make state-
ments about the electronic banking adoption in Liechtenstein and specifically to answer the re-
search question at hand. For a list with all used variables, including a definition, please refer to
appendix C, particularly to table C1.

4.2 Research Methodology
Since we are in possession of the client’s postal code, it is possible to deduce the client’s distance to
each bank branch. Of course, the distances do not indicate the exact distance for each individual
client, but rather show the average distance of a client living in a certain municipality. Table 4.3
summarises these distances. All distances refer to the distance by car.

With these distances we are able to construct four more variables to describe the distance
between a client and the bank branches. These four variables represent first of all the distance of
each municipality to the headquarters of LLB in Vaduz and, moreover, the distance to the closest
branch. Both distances will be examined with respect to the actual distance in kilometres and
the time needed to cover it in minutes. Summary statistics of these four variables are provided in
table 4.4. It is for example possible to see that the average time to a LLB bank branch is below
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Municipality Distance to headquarters Distance to branch Eschen Distance to branch Balzers
(km) (min) (km) (min) (km) (min)

Ruggell 18.1 17 7.0 10 26.2 22
Schellenberg 18.7 17 7.7 10 26.8 22
Gamprin-Bendern 12.8 11 1.1 2 20.9 16
Eschen 14.4 14 0.8 2 22.5 20
Mauren 16.0 16 2.3 4 24.1 21
Nendeln 8.4 14 2.5 4 24.2 21
Schaanwald 10.5 18 4.1 6 25.9 23
Planken 12.8 25 13.8 23 20.8 36
Schaan 4.4 10 7.0 9 17.5 17
Vaduz 0.7 2 13.4 11 8.7 13
Triesenberg 11.9 19 23.8 27 14.7 22
Triesen 3.2 6 15.1 14 5.1 6
Balzers 11.3 11 20.8 15 0.1 1

Table 4.3. Distance of Municipalities to each bank branch.
Notes: The table above shows the distances, from each municipality to the three bank branches of the
Liechtensteinische Landesbank AG, in kilometres (km) and minutes (min). Also, all distances refer to the
distance by car. The municipalities, where a bank branch is situated are written in italics and to highlight
the closest bank branches for each municipality, those distances appear in bold.
Source: Google Maps

six minutes. However, there is quite a variability in this measure if we consider that the maximum
distance amounts to 23 minutes.

Variable Obs. Mean Std. Dev. Min. 25% 50% 75% Max.
Distance to headquarters (km) 31’511 8.84 5.82 0.70 3.20 11.30 14.4 18.70
Distance to headquarters (min) 31’511 10.88 5.22 2 6 11 16 25
Distance to closest branch (km) 31’511 3.21 3.20 0.10 0.7 2.30 4.40 12.80
Distance to closest branch (min) 31’511 5.78 4.90 1 2 4 9 23

Table 4.4. Summary statistics of the distance variables.
Notes: The four variables on the table above are meant to measure the distance between a client and
the LLB headquarters, as well as to the closest possible bank branch. The table reports the number of
observations, the mean, the standard deviation in addition to the minimum and maximum values of each
variable. To provide an indication about the distribution, we also report the 25th, 50th and 75th percentile.
Source: Own table, based on the LLB dataset

Distance measures and Electronic Banking Adoption Figure 4.3 clearly shows the di�er-
ences in the average distance to the LLB headquarters and the closest LLB branch divided by
the two groups of e-banking adopters and others. The figure shows a bar chart for each distance
measure. As we expected, all four measures show larger distance values within the e-banking user
group. Overall, with regard to these bar charts, we can say that these findings are in line with our
third hypothesis that larger distances to a bank branch are associated with a higher probability of
e-banking adoption.

The previous explanations displayed evidence pointing into the direction that our hypotheses
are accurate. However, this conclusion comes more or less only from eyeballing the data and
descriptive statistics. The following comments focus on statistical inference methods to check for
di�erences in the mean of various outcome variables.
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Figure 4.3. Average distances by e-banking adoption.
Notes: Each of the four figures above represents one of our distance measures. The top two show the
average distance of a client to the headquarters of LLB in Vaduz. The two on the bottom display the
average distance of a client to her closest LLB bank branch. The two bar graphs on the left show these
distances in kilometres, while at the same time the two on the right depict the distances in minutes. Every
graph features two bars representing e-banking users in blue and others in red.
Source: Own figure, based on the LLB dataset.

t-Tests In order to further examine the findings from the descriptive statistics, we will perform
independent samples t-tests. The independent samples t-test compares the di�erence in the means
of two groups to a given value (usually 0). Since the outcome variable, which we are interested in,
is binary, we will be able to utilise this tool for our purposes. Provided we have a random sample,
the sample mean of this binary variable is an unbiased estimate of the unconditional probability,
that any particular client in fact has an electronic banking agreement with the bank. Therefore,
this statistical tool allows us to test the hypotheses we formulated in the literature review part of
this thesis. Consequently, we will perform di�erent kinds of t-tests. Firstly, we will test whether
there is, in fact, a statistically significant di�erence between the means in the outcome variable
across both sexes. According to our first hypothesis, we expect to find a higher mean for males.
Secondly, we will test for di�erences in the mean age between the two groups of electronic banking
adopters and others. According to our second hypothesis, we expect to find a lower average age
within the group of e-banking adopters. Thirdly, we will test for di�erences in the mean distance
to bank branches between the two distinct groups of e-banking adopters and others. According to
our third hypothesis, we expect to find a higher mean for all distance measures within the group of
e-banking adopters. Finally, we will address hypothesis three with yet another t-test. This time we
examine the di�erence in the mean of the dummy variable, which divides the sample into e-banking
adopters and other, with respect to the group of people living in a municipality with a bank branch
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and others. Following our third hypothesis, we expect a lower mean within the group of clients
living in a municipality with a bank branch. This is due to the fact that as one can observe in
table 4.3, those clients live closer to a bank branch. With that being said, all two-sample t-tests we
perform assume equal variances within the two groups and are conducted on the 99% confidence
level. We will test the robustness of our findings from this part by formulating regression models.
Explanations how these models are specified follow in the next paragraph.

Regressions The main purpose of the regression models in this part of the thesis is to provide
some kind of robustness analysis of our results from the t-tests. The distance measures mentioned
above enable us to build regression models to investigate the relationship even further. We are
interested in investigating the relationship between the e-banking adoption dummy variable and
the distance to the branch. This means that we deal with a limited dependent variable (LDV),
since the outcome variable can only take the value 1 for an e-banking user or 0 for the others. Since
the outcome variable is therefore binary, these regressions fall into a special category of regression
models. They are called binary response or binary choice models. Whenever we want to model a
binary outcome variable it is only reasonable to think about this in terms of probability. In this
particular case, the question would be: How does the distance of an individual client to a bank
branch influence the probability of said client adopting electronic banking?

We have already seen that, provided we have a random sample, the sample mean of this binary
variable is an unbiased estimate of the unconditional probability, that any particular client in fact
has an electronic banking agreement with the bank. That is, letting y denote our binary dependent
variable (e-banking adoption), we have

Pr(y = 1) = E(y) =
q

i yi

N
,

where N is the number of observations in the sample. Estimating the unconditional probability
is trivial, but certainly not the most interesting thing we can do with the data. In this case, for
instance, we want to analyse what factors determine changes in the probability that y equals one.
The most straightforward approach is to use the linear regression framework. Because of its easy
implementation and the clear interpretation of the estimates, this approach serves as a valuable
starting point for modelling the relationship between e-banking adoption and a clients distance
to a bank branch. Now, just like the unconditional probability that y equals one is equal to the
unconditional expected value of y, i.e E(y) = Pr(y = 1), the conditional probability that y equals
one is equal to the conditional expected value of y:

Pr(y = 1|x) = x—. (4.1)

Equation 4.1 is a binary response model. In this particular model the probability of success (i.e.
y = 1) is a linear function of the explanatory variables in the vector x. This is why using ordinary
least square (OLS), with a binary dependent variable, is called the linear probability model (LPM).
Notice that in the LPM the parameter —j measures the change in the probability of the dummy
equaling 1, resulting from a change in the variable xj , holding other factors fixed:

— Pr(y = 1|x) = —j—xj .

This can be interpreted as a partial e�ect on the probability of the dummy being 1. In the particular
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case of this thesis, this will lead to the following LPM regression equations:

y = —1 + —2 ◊ Distance + u (4.2)

y = —1 + —2 ◊ Distance + —3 ◊ Age + u (4.3)

y = —1 + —2 ◊ Distance + —4 ◊ Sex + u (4.4)

y = —1 + —2 ◊ Distance + —3 ◊ Age + —4 ◊ Sex + u (4.5)

where y is the electronic banking adoption dummy variable we want to explain. Equation 4.2 is the
simplest form of the model and tries to estimate the probability of e-banking adoption with one
single explanatory variable - the distance to the branch. This model is equivalent to estimating a
t-test with those variables. Equations 4.3 to 4.5 add the age and sex of the client, as well as both
explanatory variables, respectively, to the equation. This allows to control for possible e�ects of
those variables.

However, this approach has some shortcomings that need to be addressed. For instance, one
issue with the LPM is that it can predict values for the outcome variable which are greater than
one or less than zero. Since a probability, by definition, has to lay within the [0.1] interval, such
predictions are meaningless. Also, it does, conceptually, not make sense to say that a probability
is linearly dependent on a continuous independent variable - such as a distance measure - for all
possible values. If it were, then continually increasing the distance would eventually drive P (y =
1|x) above one or below zero. Moreover, the residual of the LPM is, by definition, heteroskedastic.
This last problem, however, can easily be solved by obtaining estimates of the standard errors
that are robust to heteroskedaticity - such as the Eicker-Huber-White standard errors, which we
report in our results. All in all, the LPM is used as a first step in the analysis of the binary
outcome variable e-banking adoption, because of its easy interpretation of estimates. Besides,
the main purpose of this thesis is not to come up with a prediction model, but rather to clarify
whether there is a relationship between a client’s distance to a bank branch and electronic banking
adoption or not. Yet, since logit and probit regression models solve the aforementioned problems
of the LPM, results from those models are also included into the result section, even though their
estimates are not as intuitive as the ones obtained by the OLS method.12 However, the general
idea of those two models is that they are of the form

Pr(y = 1|x) = G(x—), (4.6)

where G is a function taking on values strictly between zero and one: 0 < G(z) < 1, for all
real numbers z. The model 4.6 is often referred to in general terms as an index model, because
Pr (y = 1|x) is a function of the vector x only through the index

x— = —1 + —2x2 + · · · + —kxk,

which is simply a scalar. Notice that 0 < G(x) < 1 ensures that the estimated response probabilities
are strictly between zero and one, which, thus, addresses the main worries we had about using LPM.
The subsequent section will now present the results of the analysis.

12For a detailed explanation on why these models solve the aforementioned problems, please refer to Mostly Harm-
less Econometrics: An Empiricist’s Companion (2009), by Joshua D. Angrist and Jörn-Ste�en Pischke. Econometric
Analysis of Cross Section and Panel Data (2010), by Je�rey M. Woolridge.
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5 Results
This section will contain all insights that came from the analysis of the dataset at hand. We will see
the relation between the explanatory variables and the electronic banking adoption variable. More
specifically, it will address the research question about the relationship between electronic banking
adoption and the distance to the bank branch. Following the research methodology, formulated
in the preceding section, the results are presented in form of t-tests, as well as various regression
models. We will start the discussion with the findings from our t-tests.

5.1 t-Tests
As we have seen in the research methodology section we run di�erent kinds of t-tests to examine
our hypotheses. We structure this subsection along those hypotheses.

Males are more likely to adopt electronic banking In order to check this hypothesis we
check for di�erences in the mean of our outcome variable across the the two sexes. The p-value of
0.0000 is smaller than our confidence level of 0.01 and we find a t-statistic of -14.6415. Therefore,
we can reject our null hypothesis in favour of the alternative hypothesis that the fraction of e-
banking adopters is larger for males. The 99% confidence interval for the likelihood of adopting
electronic banking for a male is 52.25%-54.32%, compared to the one for females 44.05%-46.08%.
Consequently, with 99% certainty, we can conclude that our first hypothesis holds true within the
sample at hand and males are indeed more likely to adopt electronic banking.

Age has a negative e�ect on electronic banking adoption We address this hypothesis by
looking at the average age within the the groups of electronic banking users and others. With a
t-statistic of 33.5096 and a p-values of 0.0000 we are able to reject the null hypothesis in favour of
our working hypothesis that the average age within the group of e-banking adopters is significantly
lower compared to the others. The 99% confidence intervals lets us conclude that the mean age is
somewhere between 38.21 and 38.96 for the e-banking users and between 45.77 and 46.66 for the
others.

Larger distances to a bank branch are positively correlated with electronic banking
adoption In order to test this hypothesis we first check for di�erences in the mean distance
between e-banking users and others. For the sake of better comprehensibility one can find the
t-statistics, p-values as well as the conclusion for each t-test concerning the four distance measures
in table 5.1 below. All these t-test are conducted with regard to our third null hypothesis, stating
that there is no di�erence in the mean distance between e-banking users and other. Besides, one
can also observe the previously mentioned results concerning sex and age in table 5.1.

All in all, we can say that all t-tests regarding our distance measures give us conclusive evidence
that our third hypothesis seems to be valid on the 99% confidence level. However, regarding our
test for di�erences in the mean of the e-banking dummy across municipalities with a bank branch
and the others we find opposing evidence. On the 99% confidence level we are only able to reject
the null hypothesis when we look at the fraction of e-banking users in Vaduz in comparison to the
others. There we find a t-statistic of 6.6973 and a corresponding p-value of 0.000, which lets us
conclude that the share of electronic banking adopters in Vaduz is indeed smaller then in the other
municipalities. This is in line with our third hypothesis that larger distances are associated with a
higher e-banking adoption. Nonetheless, we do not find this for the other two municipalities with
a bank branch Eschen and Balzers. There, we cannot reject the null hypothesis.
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Variable t-statistic p-value Rejection threshold Conclusion
Distance to headquarters (km) -10.7840 0.0000 0.01 rejecting H0
Distance to headquarters (min) -9.9035 0.0000 0.01 rejecting H0
Distance to closest branch (km) -4.4793 0.0000 0.01 rejecting H0
Distance to closest branch (min) -2.9561 0.0016 0.01 rejecting H0
Sex -14.6415 0.0000 0.01 rejecting H0
Age 33.5096 0.0000 0.01 rejecting H0

Table 5.1. T-test results.
Notes: In the table above one can find the results for every single t-test conducted for our four distance
measures. Moreover, the results from the t-tests, concerned with the client’s age and sex, are displayed.
We report the t-statistic as well as the p-value and the conclusion with regard to the null hypothesis. The
rejection threshold on the 99% confidence level is 0.01.
Source: Own table, based on the LLB dataset

Summarising our findings from all t-tests, with regard to our three hypotheses, we can say with
a 99% certainty that they all seem to hold true within the sample at hand. Even though, we have
to appreciate the limiting findings with regard to our last set of t-tests. We will now delve into
our results from the regression models.

5.2 Regression Models
In order to check for the robustness of the findings in our previous subsection we will now look
at six regression models. As explained in the research methodology section, the main idea of
those models is to examine the e�ect of our distance measures on the outcome variable e-banking
adoption. The variables Age and Sex will be added to the regression equation to control for the
e�ects of those two variables. Additionally, we will estimate the model with both controls also
as a probit and logit model. The first four models use the OLS method. Table 5.2 shows the
regression output for model 4, 5 and 6, with the distance to the closest branch in minutes as
the main explanatory variable. These three models present the most interesting findings. Since
model 4 combines the first three specifications and is consistent with them, those estimates are
shown in Appendix D.13 The results for the remaining three distance measures, i.e. distance to
headquarters in kilometres and minutes and distance to the closest branch in kilometres, point in
the same direction. The regression outputs, with those measures as the main explanatory variables,
can be found in Appendix D.

Model 4 The fourth specification of our model, stated in equation 4.5, adds both controlling
variables to the regression. In this model we combine all previous findings and see that the e�ects
are robust. For the distance variable we find that an increase of one minute is linked to an increase
in the likelihood of e-banking adoption of about 0.19%. The age e�ect is still negative and the
estimate suggests that for every additional year the probability of e-banking adoption decreases
about 0.44%. For the sex of the client the e�ect is still biased towards males and proposes that
males are 7.35% more likely to adopt electronic banking. This specification gives us the highest
R

2 of 0.04, meaning we are able to explain 4% of variability.

Model 5 Our main goal is to determine the e�ects on the response probability Pr (y = 1|x)
resulting from a change in one of the explanatory variables, say xj . In linear models the marginal

13The first three model specifications show R2s of 0.000 (1), 0.035 (2) and 0.007 (3). They are part of model 4,
shown in table 5.2.
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Dependent variable Electronic Banking Adoption
(4) (5) (6)

Distance to closest 0.0019*** 0.0049*** 0.0079***
branch (min) (0.0006) (0.0015) (0.0024)

[0.0019] [0.0019]

Age -0.0044*** -0.0114*** -0.0183***
(0.0001) (0.0004) (0.0006)

[-0.0044] [-0.0044]

Sex 0.0735*** 0.1894*** 0.3051***
(0.0055) (0.0143) (0.0230)

[0.0734] [0.0735]

Constant 0.632 0.335 0.544
R

2 0.040
Pseudo R

2 0.029 0.029
Observations 31’511 31’511 31’511
Method OLS Probit Logit
Robust standard errors in parentheses
Marginal e�ects for the probit and logit models in brackets
* p<0.10, ** p<0.05, *** p<0.01

Table 5.2. Regression models distance to closest branch (min).
Notes: The dependent variable in this regression is Electronic Banking Adoption. Column (4) shows a
model in which the distance to the closest branch in minutes operates as the explanatory variable and we
simultaneously control for a client’s age and sex. Column (5) and (6) replicate the model from column
(4) with a non-linear probit and logit model. For each variable we report the raw coe�cients from the
regression, together with robust standard errors in parentheses. For the probit and logit regression models
we add the marginal e�ects in brackets. To give an indication about the model’s goodness of fit, we report
McFadden’s R2 for the probit and logit models, as well as the R2 known from OLS. Definitions of the
variables are provided in Appendix C.
Source: Own table, based on the LLB dataset.

e�ect of a unit change in some explanatory variable on the dependent variable is simply the
associated coe�cient on the relevant explanatory variable. However, for logit and probit models
obtaining measures of the marginal e�ect is more complicated, due to the fact that these models
are non-linear. We, therefore, follow the best practices for interpreting these results presented in
Hoetker (2007). When xj is a continuous variable, such as age in our model, its partial e�ect on
Pr (y = 1|x) is obtained from the partial derivative

ˆ Pr (y = 1|x)
ˆxj

= ˆG(x—)
xj

= g (x—) · —j ,

where
g (z) = dG(z)

dz

is the probability density function associated with G and where G is a function taking on values
strictly between zero and one: 0 < G(z) < 1, for all real numbers z. Notice that 0 < G(x) < 1
ensures that the estimated response probabilities are strictly between zero and one, which, thus,
addresses the main worries we had about using LPM. Because the density function is non-negative,
the partial e�ect of xj will always have the same sign as —j . Since our coe�cients in table 5.2
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exhibit the same signs as the ones estimated in our previous models we can say that they are
robust. This means, the positive e�ect of distance on the e-banking probability, while controlling
for the age and sex of the individuals, is persistent in our non-linear probit model. We notice
that the partial e�ect depends on g (x), i.e. for di�erent values of x1, x2, . . . , xk the partial e�ect
will be di�erent. We, therefore, can only say something about the average marginal e�ects for
the respective variables. Otherwise, we would have to evaluate them at specific values. Following
common practice, we calculate the e�ect for each variable at their mean value. However, we
want to make sure to mention that this is not the "average e�ect" (Hoetker, 2007). As one can
easily observe in table 5.2, the increase in the distance to the closest branch by one minute is
associated with a 0.19% increase in the probability of an individual adopting electronic banking.
The increase of age by one year is linked to a 0.44% decrease in the likelihood of an individual
adopting electronic banking. Finally, the marginal e�ect of the individual being male is related
to an increase in the probability of e-banking adoption of about 7.34%. McFadden’s R

2 shows us
that this model explains 2.9% of the variability. For the interpretation of all these partial e�ects
it is assumed that the others are held constant.

Model 6 For the results of this logit model we can rely on much that has been explained above
in case of the probit model. The only thing that changes is the underlying non-linear function
G. Along the same line of reasoning, we find that the signs of our explanatory variables are again
persistent in this model specification. Thus, we directly move on to the marginal e�ects of those
variables. For the marginal e�ect of the distance to the closest bank branch we find that an increase
by one minute leads to an increase in the probability of e-banking adoption of about 0.19%. The
decrease in the probability of e-banking adoption associated with the age of the individual is 0.44%
per year. The e�ect of the client’s sex is that the likelihood of e-banking adoption is 7.35% higher
for males. McFadden’s R

2 shows us that this model again explains 2.9% of the variability.
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For a better illustration of the findings in model 6 we provide a visualisation of the e�ects in
figure 5.1. Examining the graph in figure 5.1, we can see that when the collective contribution
of age and sex is low (at the 20th percentile), the relationship between the distance to the next
branch in minutes and electronic banking adoption is almost linear. An increases to the 50th and
80th percentiles does not a�ect this relationship. Thus, we conclude that the positive relationship
between a client’s distance to the next bank branch and electronic banking adoption is robust.
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Figure 5.1. Predicted probabilities of e-banking adoption as a function of distance to the next bank
branch and the collective contribution of age and sex.
Notes: Above figure depicts the predicted probabilities of e-banking adoption as a function of distance to
the next bank branch, whilst taking the collective contribution of age and sex into account. The y-axis
show the predicted probabilities and the x-axis exhibits the distance to the next bank branch in minutes.
The three lines depict the 20th (-0.99), 50th (-0.64) and 80th (-0.24) percentile e�ect of the collective
contribution from the covariates age and sex respectively.
Source: Own figure, based on the LLB dataset and Mitchell and Chen (2005)

We have now seen evidence in favour of our three hypotheses within the descriptive statistics
as well as the t-test subsection. After we have also checked the robustness of these findings with
our regression models, one can now find a discussion of them in the following section.

University of St.Gallen 27



The Adoption of Electronic Banking: Evidence from Liechtenstein

6 Discussion
The following remarks will give some perspective to the findings of this thesis and will discuss the
contribution to the literature on electronic banking adoption as well as their implications for the
Liechtensteinische Landesbank AG. In addition, we will highlight the limitations of the research
presented in this thesis and point out possibilities for future studies. Subsequently, the next section
concludes.

6.1 Contribution to the Literature on Electronic Banking Adoption
Reflecting on the results presented in the previous section one can find that this thesis makes a
valuable contribution to the literature on electronic banking adoption by presenting evidence which
confirms previous findings. First of all, even though, some prior studies did not find any significant
relation between a client’s sex and their likelihood of adopting electronic banking (Izogo et al.,
2012; Munusamy et al., 2012; Khan et al., 2017), the di�erence between the sexes presented in
this study is in line with other authors’ findings. By showing on the 99% confidence level that
male clients are more likely to adopt e-banking services, we find the same kind of gender gap that
was already proposed by Flavián et al. (2006) and confirmed by Kräuter and Breitenecker (2011).
Second of all, we find evidence which claims that younger clients are more likely to adopt electronic
banking. Again we are able to support this statement on the 99% confidence level. These findings
are in line with what has been proposed by J. Kolodinsky et al. (2000). Moreover, this inverse
relationship between a client’s age and her likelihood to adopt electronic banking has been found
to be true many times thereafter (Mattila et al., 2003; J. M. Kolodinsky et al., 2004; Izogo et
al., 2012). Besides, this relationship is a common finding for the adoption of any new technology
(Morris & Venkatesh, 2000). Finally, we tested the original hypothesis of this thesis. By coming
up with a hypothesis, based on the prevailing theories in this area of research - the TAM and DOI -
we set out to examine a new determinant for the adoption of electronic banking. This hypothesis,
stating that larger distances to a bank branch are positively correlated with electronic banking
adoption, also holds true on the 99% confidence level. Consequently, this thesis adds this distance
measure, as an explanatory variable for the adoption of e-banking services, to the literature on
electronic banking adoption.

6.2 Implications for the Liechtensteinische Landesbank AG
Lassar et al. (2005) stated in their research that financial service providers must aim to have a
comprehensive understanding of their client’s impressions of electronic banking. This statement
becomes particularly crucial paired with other studies’ findings that this technology reduces costs
relative to other forms of banking, and provides more timely and complete customer information
(Nui Polatoglu & Ekin, 2001; Gerrard & Cunningham, 2003). Moreover, Rouibah et al. (2009)
find that it increases service quality, which is an inevitable factor for survival in competitive
markets (Rouibah et al., 2009). Thus, this thesis’ findings should be of major interest to LLB. The
discovered gender gap, as well as the inverse relationship between age and the client’s likelihood of
adoption, ask for additional e�orts to make e-banking more accessible to female and older clients.
With regard to the identified relationship between a client’s distance to the bank branches and her
likelihood of having an e-banking agreement with LLB, the implications are less straightforward.
However, one possible implication for the bank is that the closure of one of the bank branches
could increase the number of client’s using electronic banking. With one of the three principal
strategic pillars of the Roadmap 2020 of the Liechtenstein Bankers Association being digitisation
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(Liechtenstein Marketing, 2016), this could be one imaginable way of accomplishing a higher rate of
adoption at LLB. After all, this is only one possible outcome and it stands to reason whether it holds
true in future research on this matter. With regard to future research, the following subsection
highlights the limitations of the research project at hand, before we point out possibilities for
further research on this topic.

6.3 Limitations and Further Research
Without taking away any validity from the explanations and findings stated above, there are a
few shortcomings to this thesis that have to be discussed. For instance, even though this is a
common research design within this area of study, the research in this paper is only concerned
with one particular country. Still, the sample at hand represents more than 85% of the population
in this country and is therefore highly representative. Another shortcoming is the limited use of
demographic variables. However, this is due to the privacy and anonymity restrictions imposed by
LLB. The request for the dataset included variables for total assets, income (proxied by the largest
monthly credit to the client’s account), educational level, marital status and whether the account
features a mortgage with the bank. Furthermore, the initial outline for the research included data
on the actual usage of the electronic banking services and the distances to the bank branches on
an individual level, in contrast to the averages for each municipality we used instead. All these
variables that would have made the research more sophisticated fell victim to privacy concerns
and have to be considered as limitations. Nonetheless, these limitations supply possibilities for
further research to build on this thesis’ findings. Also, the adoption dummy used in this thesis
does not allow for any distinction or even comparison between the two services of online banking
and mobile banking. Rather the findings in this study are limited to the adoption of electronic
banking in general. We, furthermore, rely solely on cross-sectional data. The development of e-
banking adoption over time would be another interesting research opportunity. Characteristics of
the electronic banking service itself have often been found to have the largest impact on e-banking
adoption (J. M. Kolodinsky et al., 2004; Cheng, Lam, & Yeung, 2006; Yaghoubi & Bahmani,
2010). However, no statement was made about such characteristics in the case of electronic banking
services from LLB. In conclusion, the dataset in future research projects could be improved, in
the ways outlined above, to make more sophisticated statements about the adoption and usage of
electronic banking.

The results of this study, together with the limitations presented above, open up many pos-
sibilities for further research. Future research projects should pick up the limitations mentioned
above and build on the findings in this thesis, to determine whether distance to a bank branch
really impacts the adoption of electronic banking. For instance, it would be interesting to examine
how frequently the clients actually use the e-banking services and also for which tasks. This poses
questions such as:

• Are the clients using the services at all?

• Are they checking their balance on a regular basis?

• Do they execute payments on a regular basis?

The subsequent section concludes with some final remarks.
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7 Conclusions
Summarising the results and implications, we can say that this thesis identified a positive rela-
tionship between a client’s distance to the next bank branch and electronic banking adoption.
This was expected, following the reasoning that for any client the perceived usefulness and the
relative advantage, compared to other banking channels, increases with a larger distance to the
bank branch. In other words, based on the theoretical framework commonly used in this line of
research, we have been able to identify a new predictor of electronic banking adoption. Moreover,
this thesis confirms findings with respect to the age and sex of bank clients and their influence on
e-banking adoption found in previous studies. One can find evidence supporting the hypothesis
that male clients are more likely to adopt electronic banking. Additionally, we see that a client’s
age is negatively correlated with the likelihood of e-banking adoption. Consequently, the thesis
adds a valuable contribution to the stream of literature that tries to identify the predictors of
e-banking adoption. However, a few qualifying remarks have to be made. The dataset at hand
focuses on only one particular bank in one particular country. On the other hand, as we have
seen, the sample represent more than 85% of all bank clients in Liechtenstein. Generalisations
beyond the borders of this particular country are di�cult to support. Another limitation is the
low prediction power of our models. Even though we have seen a statistical significant and robust
relationship, the models only explain about 4% of the variation in the dataset. To address this
issue it would be of major interest to expand the dataset with more controlling variables, such as
the clients total assets, whether her account features a mortgage or not, or her income. Further-
more, it would be fascinating to analyse the actual usage of the electronic banking and not simply
focus on whether the account features an e-banking agreement or not. Future research is needed
to expand the scope of this thesis and to build on its findings.
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Appendix A Fact sheet: Principality of Liechtenstein

Fact Sheet: Principality of Liechtenstein
Area 160 square kilometers
Population 37’000
Form of government Constitutional monarchy with the rank of principality
Head of state Prince Hans-Adam II
Government Collegial Government with five members
Parliament 25 members of the parliament
Municipalities 11
Capital Vaduz
Language German
Religion 79% Roman Catholicism
Currency Swiss franc (CHF)
Standard and Poor’s credit rating Triple A with stable outlook

Table A1. Fact Sheet: Principality of Liechtenstein.
Notes: This table is meant to provide the reader with some additional information about Liechtenstein
and consequently building a basic understanding of the institutional setting of this thesis.
Source: Liechtenstein Marketing.

Appendix B Excerpt from the dataset

Figure B1. Excerpt from the dataset.
Notes: The figure above shows the first 10 observations of the dataset provided by the LLB. It shows the
variables year of birth, sex, ZIP and electronic banking users as well as the number of individual clients
with these characteristics. As one can see in cell B7, the year of birth is obliterated for observations with
less than six individuals.
Source: Own figure, based on the LLB dataset.
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Appendix C Variable definitions
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Table C1. Variable definitions.
Notes: The table above shows all variables used in this thesis. Moreover, it gives a brief definition of each
variable and shows the respective mean, maximum and minimum values.
Source: Own table, based on the LLB dataset.
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Appendix D Additional regression tables

Dependent variable Electronic banking adoption
(1) (2) (3)

Distance to closest 0.0017*** 0.0019*** 0.0017***
branch (min) (0.0006) (0.0006) (0.0006)

Age -0.0045***
(0.0001)

Sex 0.0822***
(0.0561)

Constant 0.481 0.672 0.441
R-squared 0.000 0.035 0.007
Observations 31511 31511 31511
Method OLS OLS OLS
Robust standard errors in parentheses
* p<0.10, ** p<0.05, *** p<0.01

Table D1. Regression models 1-3 distance to closest branch (min).
Notes: The dependent variable in this regression is Electronic banking adoption. Column (1) displays the
model in which the distance to the closest branch in minutes operates as the sole explanatory variable.
Column (2) adds the age of the client as an explanatory variable. Column (3) adds the dummy variable
Sex to the first regression. For each variable we report the raw coe�cients from the regression, together
with robust standard errors in parentheses. To give an indication about the model?s goodness of fit, we
report the R2. Definitions of the variables are provided in Appendix C.
Source: Own table, based on the LLB dataset.
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Dependent variable Electronic banking adoption
(1) (2) (3) (4) (5) (6)

Distance to 0.005*** 0.004*** 0.005*** 0.004*** 0.010*** 0.017***
headquarters (km) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

[0.004] [0.004]

Age -0.004*** -0.004*** -0.011*** -0.018***
(0.00) (0.00) (0.00) (0.00)

[-0.004] [-0.004]

Sex 0.082*** 0.074*** 0.191*** 0.307***
(0.01) (0.01) (0.01) (0.02)

[0.074] [0.074]

Constant 0.45 0.64 0.40 0.60 0.26 0.43
R

2 0.004 0.036 0.010 0.042
Pseudo R

2 0.031 0.031
Observations 31’511 31’511 31’511 31’511 31’511 31’511
Method OLS OLS OLS OLS Probit Logit
Robust standard errors in parentheses
Marginal e�ects for the probit and logit models in brackets
* p<0.10, ** p<0.05, *** p<0.01

Table D2. Regression models distance to headquarters (km).
Notes: The dependent variable in this regression is Electronic banking adoption. Column (1) displays the
model in which the distance to the headquarters in kilometres operates as the sole explanatory variable.
Column (2) adds the age of the client as an explanatory variable. Column (3) adds the dummy variable
Sex to the first regression. Column (4) shows a model in which we simultaneously control for age and sex
of the client. Column (5) and (6) replicate the model from column (4) with a non-linear probit and logit
model. For each variable we report the raw coe�cients from the regression, together with robust standard
errors in parentheses. For the probit and logit regression models we add the marginal e�ects in brackets.
To give an indication about the model?s goodness of fit, we report McFadden?s R2 for the probit and logit
models, as well as the R2 known from OLS. Definitions of the variables are provided in Appendix C.
Source: Own table, based on the LLB dataset.
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Dependent variable Electronic banking adoption
(1) (2) (3) (4) (5) (6)

Distance to 0.005*** 0.004*** 0.005*** 0.004*** 0.011*** 0.018***
headquarters (min) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

[0.004] [0.004]

Age -0.004*** -0.004*** -0.011*** -0.018***
(0.00) (0.00) (0.00) (0.00)

[-0.004] [-0.004]

Sex 0.082*** 0.074*** 0.190*** 0.306***
(0.01) (0.01) (0.01) (0.02)

[0.074] [0.074]

Constant 0.43 0.63 0.39 0.59 0.23 0.38
R

2 0.003 0.036 0.010 0.042
Pseudo R

2 0.031 0.031
Observations 31’511 31’511 31’511 31’511 31’511 31’511
Method OLS OLS OLS OLS Probit Logit
ERobust standard errors in parentheses
Marginal e�ects for the probit and logit models in brackets
* p<0.10, ** p<0.05, *** p<0.01

Table D3. Regression models distance to headquarters (min).
Notes: The dependent variable in this regression is Electronic banking adoption. Column (1) displays
the model in which the distance to the headquarters in minutes operates as the sole explanatory variable.
Column (2) adds the age of the client as an explanatory variable. Column (3) adds the dummy variable
Sex to the first regression. Column (4) shows a model in which we simultaneously control for age and sex
of the client. Column (5) and (6) replicate the model from column (4) with a non-linear probit and logit
model. For each variable we report the raw coe�cients from the regression, together with robust standard
errors in parentheses. For the probit and logit regression models we add the marginal e�ects in brackets.
To give an indication about the model?s goodness of fit, we report McFadden?s R2 for the probit and logit
models, as well as the R2 known from OLS. Definitions of the variables are provided in Appendix C.
Source: Own table, based on the LLB dataset.

University of St.Gallen 41



The Adoption of Electronic Banking: Evidence from Liechtenstein

Dependent variable Electronic banking adoption
(1) (2) (3) (4) (5) (6)

Distance to 0.004*** 0.004*** 0.004*** 0.004*** 0.010*** 0.016***
closest branch (km) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

[0.004] [0.004]

Age -0.005*** -0.004*** -0.011*** -0.018***
(0.00) (0.00) (0.00) (0.00)

[-0.004] [-0.004]

Sex 0.082*** 0.073*** 0.189*** 0.305***
(0.01) (0.01) (0.01) (0.02)

[0.073] [0.074]

Constant 0.48 0.67 0.44 0.63 0.33 0.54
R

2 0.001 0.035 0.007 0.040
Pseudo R

2 0.030 0.030
Observations 31’511 31’511 31’511 31’511 31’511 31’511
Method OLS OLS OLS OLS Probit Logit
Robust standard errors in parentheses
Marginal e�ects for the probit and logit models in brackets
* p<0.10, ** p<0.05, *** p<0.01

Table D4. Regression models distance to closest branch (km).
Notes: The dependent variable in this regression is Electronic banking adoption. Column (1) displays the
model in which the distance to the closest branch in minutes operates as the sole explanatory variable.
Column (2) adds the age of the client as an explanatory variable. Column (3) adds the dummy variable
Sex to the first regression. Column (4) shows a model in which we simultaneously control for age and sex
of the client. Column (5) and (6) replicate the model from column (4) with a non-linear probit and logit
model. For each variable we report the raw coe�cients from the regression, together with robust standard
errors in parentheses. For the probit and logit regression models we add the marginal e�ects in brackets.
To give an indication about the model?s goodness of fit, we report McFadden?s R2 for the probit and logit
models, as well as the R2 known from OLS. Definitions of the variables are provided in Appendix C.
Source: Own table, based on the LLB dataset.
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