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Abstract

Fast advances in mobile technologies and device® made m-banking
increasingly important in mobile commerce and firiah services. Although much
research has been developed in this field, mo#teoficademic literature until now has
focused on m-banking adoption rather than on asgpshe impact on individual
performance in the post-adoption phase. This detsen fills this gap in the literature
through the analysis of the individual performandée task-technology fit (TTF)
theory and the DeLone & MclLean IS Success modelirgiathe current research’s
conceptual model for assessing the m-banking iddali performance at individual
level. With this dissertation we contribute to atbeunderstanding of the m-banking
and individual performance in the post-adoptiorgstalo this end we developed four
empirical studies.

In Chapter 2 is a review of literature of m-bankengd individual performance.
This chapter assembles this diverse body of knaydedto a coherent whole. The
present review indicates that the topics of m-baglddoption and behavioural intention
dominate the majority of research, but finds nal&si on post-adoption and use stage.
Moreover, the two most significant drivers of iniens to adopt m-banking are
perceived ease of use and perceived usefulnesssidéong several m-banking
definitions and the technological changes over tinwe propose a new, broader
definition.

In Chapter 3 we empirically tested in Portugal task-technology fit (TTF)
model to study the determinants of m-banking fadividual performance and to

discover if there are any age or gender differenthe results reveal that TTF and use



are important precedents of individual performantfe found statistically significant
differences in path TTF and use to performance anfma the age subsample, and not
statistically significant differences for the gendabsample.

In Chapter 4 we propose a model combining the TTdélehand DelLone &
McLean IS success model to evaluate the impact dbanking on individual
performance. The empirical approach is based amnéine survey questionnaire of 233
individuals. The results reveal that usage and satsfaction are important precedents
of individual performance, and the importance of thoderate effects of TTF over
usage to individual performance. The system qualitjprmation quality, and service
quality positively affect user satisfaction.

In Chapter 5 we show the relevance of the relatignetween culture and
individual performance in the m-banking context. eTlndividual performance
(efficiency and effectiveness of performing bankitagks) becomes a source of
retention and attraction of potential adopters obanking service. We apply the
DelLone & McLean IS success model and two of Haltsss-cultural dimension scales
of high-low context and monochromic-polychronic émperception. Understanding the
importance of the culture effects on individual fpenance can positively influence
service providers, so as to develop strategies ldad to continued use and user
satisfaction of the service. We find that systeraligys information quality, and service
quality play important roles in user satisfactiamd influence its use and individual
performance. Additionally, we test the relevancetlod moderating effect of time
perception over the use and user satisfactiondiwigual performance.

In Chapter 6 we show evidence on the influenceutfure on m-banking use

and individual performance, using a combinatiorthef task-technology fit model and



two of Hofstede’s cross-cultural dimension scalesicertainty avoidance and
individualism. Based on a sample of 204 m-bankisgrs, we show that individualism
moderates the relationship between TTF and useuacertainty avoidance moderates
the relationship between TTF and individual perfante. The remaining constructs,
which represent the core of the TTF model, cah eilpirically explain the TTF, use,
and individual performance of m-banking. Strategigeunded in these factors are
suggested for m-banking service providers to betteact and retain users.

In this dissertation, in epistemological terms,ad®pted a posture characteristic
of positivism. With regard to research methodolegiee used the deductive method.

The contextualist theory was applied to organize ooppsed research model.

Keywords: Mobile banking (m-banking), task-technology fit () information

systems success model, use, individual performance
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Resumo

Os avancos significativos em tecnologias e dispositmoveis tornaram o m-banking
importante para o comércio movel e servigos finmose Apesar de ter sido
desenvolvida muita investigacdo neste campo, arnpeide da literatura académica
existente centra-se na adocédo de m-banking, endevewaliar o seu impacto sobre o
desempenho individual (eficiéncia e eficacia dacagéo de tarefas bancéarias) na fase
da p6s-adocéo. Esta dissertacdo preenche estalaaliteratura através da andlise do
desempenho individual. O modelo conceptual € sagorpela teoria do alinhamento da
tecnologia e tarefa (TTF) e o modelo de sucesssisgt@mas de informacao de DelLone
e McLean para avaliar o desempenho individual nbamking ao nivel do contexto
individual. A dissertacdo pretende contribuir paraa melhor compreensdo do m-
banking e do desemprenho individual na fase daagdséo. Para atingir esse objetivo
foram desenvolvidos 4 estudos empiricos.

No 2° capitulo apresentamos a revisdo da literatoina-banking e performance
individual. Este capitulo abarca um conjunto dehesimento alargado e relevante que
servira para apresentar o que foi analisado e @sdecunas identificadas. A revisdo da
literatura indica que os temas de adocdo do m-bgngiintencdo comportamental
dominam a maioria dos estudos realizados, ndo tsigdoencontrado nenhum estudo
sobre a poés-adogdo e uso. Para além disso, osfalores mais significativos de
intencdes para adotar m-banking sdo: a facilidageleusb percebido e a utilidade
percecionada. Considerando as varias definicdeankiily e as mudancas tecnoldgicas

ao longo do tempo, propomos uma nova e mais angfilaigho.
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No 3° capitulo testou-se empiricamente, em Portugahodelo do TTF para
estudar os fatores determinantes do m-banking @atasempenho individual com o
objetivo de avaliar se existem diferencas de idadgénero. Os resultados revelam que
TTF e uso sdo precedentes importantes do desempediadual. Encontramos
diferencas estatisticamente significativas no pscd TF e uso para 0 impacto no
desempenho para a subamostra de idade, e diferestasisticamente néo significativas
na subamostra de género.

No 4° capitulo combinamos a teoria do TTF e o nmdelsucesso em sistemas
de informacdo de DelLone e McLean para avaliar @rdpenho individual no m-
banking. O estudo empirico foi desenvolvido comebasima amostra de 233
observacoes. Os resultados revelam que o usoséagab séo vetores importantes do
desempenho individual. A qualidade do sistema, alidade da informacdo e a
qualidade de servico afetam a satisfacdo dosadiies do m-banking.

No 5° capitulo, demonstramos empiricamente a irdpoid de incluir variaveis
culturais na analise da relacdo com o desempeniadoal. O desempenho individual
pode tornar-se uma fonte de retencéo e captacpoteeciais utilizadores do servigo de
m-banking. Neste capitulo aplicamos 0 modelo dedbele McLean e duas dimensdes
de cultura de Hall, alto-baixo contexto e percegho tempo monocromatico e
policromatico. Compreendendo o efeito da cultura desempenho individual,
poderemos fornecer contributos importantes pardoogecedores de servico de m-
banking, no ambito do desenvolvimento de estradégize levem os utilizadores a
continuar satisfeitos com o servico bem como foareat utilizacdo continuada do
servi¢co. Neste estudo empirico, concluimos queadidpde do sistema, a qualidade da

informacé&o e a qualidade de servico afetam a agfiefdos utilizadores de m-banking,
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que por sua vez determina a utilizacao continuamldesempenho individual do servico.
Demonstramos a importancia da percecéo do tempaewicao de tarefas bancarias no
ambito do uso e satisfacédo e a sua influéncia sendgenho individual.

No 6° capitulo, investigamos a influéncia da caltmo uso e desempenho
individual, combinando o modelo TTF com duas dindessculturais de Hofstede:
aversao a incerteza e o individualismo. O estudpiico foi desenvolvido com base
numa amostra de 204 observacdes. Os resultados stimloe revelam que o
individualismo modera a relacéo entre o TTF e q as® aversdo a incerteza modera a
relacdo entre o TTF e o desempenho individual. @®® construtos que representam o
nacleo do modelo de TTF continuam a explicar ero@mente o TTF, 0 uso e o
desempenho individual. S&o sugeridas estratégeesatlas nestes fatores aos gestores
de m-banking com vista a captacéo e retencao liEadbres.

Em termos epistemoldgicos, nesta dissertacdo, rdstauma postura
caracteristica do positivismo. No que diz respe@itometodologias de investigacdo
utilizamos o método dedutivo. A teoria do contehtmao esteve assente no modelo de

investigacao proposto.

Palavras-chave: Mobile banking (m-banking), alinhamento tarefa-tdogia (TTF),

modelo sucesso de sistemas de informagao, useondesio individual.
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Chapter 1- Introduction

Chapter 1 - Introduction

With this dissertation we contribute to a bettedenstanding of the determinants of
individual performance in mobile banking (m-bankirag the individual level. In order

to accomplish this aim, this study follows a senésteps documented below.

1.1 Research context and motivation

In the last decade there has been an increase muthber of mobile devices. Over 7.1
billion user subscriptions are recorded for theosecquarter of 2015 (Figure 1.1), and
there are almost as many mobile-cellular subsomgtias people in the world

(International Telecommunication Union, 2015).

7,3
-/ Population

7,1

Billions

w b

Mobile-cellular subscriptions

O T T T T T T T T T T 1
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015*

Source: ITU World Telecomunication ICT Indicators database
Note: * Estimate

Figure 1.1 Evolution of number of mobile devices

Despite the growth of the number of mobile devidhs, use of m-banking has
remained limited. For Zwass (2003) there are chgls associated with m-banking
services in terms of the customer's experience wilih user interface of the

corresponding device, such as small screen, uncatbge keypad, communication



Chapter 1- Introduction

bandwidth, and other constraints. Some studies batablished the importance of the
appearance of display, graphics, and colours and these factors affect customer
satisfaction (e.g. Jarvenpaa and Todd, 1996). Hewewt only technical challenges
but also social influence, age (Morris and Venkat@900), and gender (Riquelme and
Rios, 2010) differences may affect (initial) tristm-banking and its adoption (Kiwet
al., 2009). M-banking enables users to conduct firersgrvices in a more efficient and
effective way and thus offers many advantagesndividuals such as time savings and
ease in performing banking transactions. The maal gf this dissertation is to enhance
knowledge and understanding of m-banking post-adiopéespecially to understand the
use and individual performance. In this dissertatibere are five main motivating
research questions (RQ):

RQ1 — What are the factors that drive the majarithanking studies?

RQ2 — What are the differences in age and gendadiaeidual performance?

RQ3 — Could task characteristics, technology charmtics, system quality,

information quality, and service quality impact maAking use and user

satisfaction to achieve better individual perforieh

RQ4 — How does culture influence m-banking usews®t satisfaction that lead to

individual performance?

RQ5 — How does culture influence task-technologyTirF) and use that lead to

individual performance?

In order to answer these research questions welapeek the literature review
(Chapter 2) and four empirical studies (Chapterthrdugh 6) based on two main

theories: TTF model and DeLone & McLean (D&M) I1ScBass model. RQ1 will be
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answered in Chapter 2, which focuses on literateweew of m-banking and individual
performance. The literature review gives an ovevvief m-banking research and
identifies potential gaps and future directions. ZR@ill be answered in Chapter 3,
which focuses on performance impact of m-bankirigguthe TTF approach. RQ3 will
be answered in Chapter 4, which focuses on unahelisig the impact of m-banking on
individual performance applying the D&M and TTF geectives. RQ4 will be

answered in Chapter 5, which focuses on understgnan-banking individual

performance applying the D&M model and the modatpgffects of individual cultural.
In order to understand the cultural moderatingatfewe joined Hall's cross-cultural
dimension scales of high-low context and monochegpailychronic time perception to
discover if culture moderates the effect of use amsdr satisfaction to individual
performance. Finally, to answer RQ5, in Chapter e developed a fourth empirical
study that combines the TTF model and two of Halist® cross-cultural dimension
scales, uncertainty avoidance and individualismdigzover if culture moderates the

effect of TTF and use to individual performance.

1.2 Theoretical framework

There are several models for technology acceptanududing the technology
acceptance model (TAM) (Davis, 1989, Venkatesh Baglis, 2000), the innovation
diffusion theory (IDT) (Rogers, 1995), and more emity the unified theory of
acceptance and use of technology (UTAUT) (Venkattshl, 2003, Venkateskt al,
2012). These theories have examined the factoectaff§ user acceptance of new
technology from different angles and bolstered netbgy acceptance research
considerably. Goodhue and Thompson (1995) proptheed TF model, which extends

the TAM by considering how task affects the uset@thnology and individual
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performance. TTF refers to the matching of the baiias of the technology to the
requirements of the task, that is, the abilityaxfhinology to support a task. The model
theorizes that the fit between task characterisdosl technology characteristics
influences the use and performance impact (Goodhderhompson, 1995).

Another theory that explains the individual perfarme as a dependent construct
in a post-adoption context (i.e., by using an IBI§ID&M’s IS Success model (DeLone
and McLean, 1992). The original version of the D&Mlodel revised IS success
measures and conceived a model of the interrektipa between six information
systems’ success factors: system quality, informmatjuality, use, user satisfaction,
individual impact, and organizational impact. Laterthe updated version DelLone and
McLean (2003) added the “service quality” measkmg.D&M, to measure the success
of a single system, information quality or systeoalqy may be the most significant
quality component. For measuring the overall suiscodéghe IS department, as opposed
to individual systems, ‘service quality’ may becothe most important variable”.

Both the TTF model and the D&M model have strengthd weaknesses, and
these are offset and complemented by combiningdheus models. In this dissertation
we test several combinations of the TTF and D&M slsedor understanding the m-

banking individual performance.

1.3 Research focus

The research focus of this dissertation is on wstdading the determinants of m-
banking for individual performance (Figure 1.2). Néhmost empirical studies of m-
banking seek to understand the factors and mativatthat influence the adoption or

behaviour intention, this dissertation focuses ost{adoption, i.e., on use of m-banking
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and individual performance in the m-banking contékhe importance of use and
individual performance has long been recognizeci¢gdemics and practitioners in a

variety of functional disciplines.

Determinants | Individual
(Influencing factors) USE — P dividua
erformanc

Figure 1.2 Understanding the individual performanceof m-banking

To understand the individual performance at a pdsption stage, it is
important to study these stages in different casteWe expect that this dissertation
will contribute to a better understanding of indwal performance. We developed four
empirical studies (Figure 1.3) in the Portuguesgexd: in the first study we applied the
TTF model; in the second we applied TTF model a@MDS Success model; in the
third we applied D&M IS Success model combined whall's cross-cultural
dimension scales, and in the fourth study we agghe TTF model combined with two

Hofstede’s culture dimension.
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Study 1
Chapter 3

Discover age and
gender differences
applying TTF Model

Study 4
Chapter 6

Individual performance
applying TTF model
and Hofstede's culture

Study 2
Chapter 4

Individual performance
applying 1S Success
model and TTF model

M-banking
Post-adoption

Study 3
Chapter 5

Individual performance
applying IS Success
model and Hall's culture

Figure 1.3 Empirical studies covered in this dissertation to understand the
individual performance of m-banking

1.4 Research methodology

The conceptual background of this dissertation iapph combination of several
methodological approaches. We consider that thik vpoesents characteristics fully
consistent with the positivist approach, as we yapirious quantitative approaches.
The present work develops a research model ant @& sgpotheses from the existing
literature and theories, which are then empiricalgted. We then examine the
measurement model by assessing the indicator Hajfabconstruct reliability,

convergent validity, and discriminant validity (fner detailed in the following

chapters). In subsequent studies we will use theesaethodology of data collection.

Although earlier research suggests that studemigsent typical consumers (Remus,
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1986), in order to enhance generalization and eateralidity, we also include non-

student m-banking users.

1.5 Research structure

This research is organized as follows: Chapterde@icated to a review of the literature
in terms of m-banking and individual performandeptigh the comparison of different
theories and models applied to the m-banking adoptand how they fit in the

individual performance. In Chapter 3 we empiricdétgted in Portugal the TTF model
to study the determinants of m-banking for indiatiperformance to discover if there
are any age or gender differences. In Chapter 4emeirically test in Portugal

individual performance using the combination TTFdeloand D&M IS Success model.
In Chapter 5 we empirically test the individual fpemance using the D&M model and
Hall’'s cross-cultural dimension scales in orderetmluate if there are any cultural
influences. In Chapter 6 we empirically test usd andividual performance using the
TTF model and Hofstede’s cultural dimension scalesxder to evaluate if there are any
cultural influences. The last chapter is devotedthe discussion of findings and
conclusions derived, in addition to reporting r@skacontributions, limitations, and

future work.

1.6 Path of research

In the first year (September-2012) of the Doctétedgramme under the supervision of
Professor Miguel Neto, we presented our work esttitHow knowledge sharing leads

to firm performance”. At the beginning of the sedgrear of the programme, due of the



Chapter 1- Introduction

fact that Professor Miguel Neto assumed the SeagrefaState of Spatial Planning and
Nature Conservation in the Portuguese Governméniyas agreed to change the
supervision and the dissertation topic. | am vawatejul to Professor Miguel Neto for
all the support and valuable knowledge | receivedng the first year, which eased the
change of the topic.

At the same time, | am extremely grateful to PredesTiago Oliveira, who
agreed to serve as my advisor in the second yeavefNber, 2013) of the Doctoral
Programme. Due to the fact that one of Professime(Dd’s research areas is technology
adoption, especially regarding electronic bankiagg the fact that he had already
collected data that was still unstudied, | immesliataccepted his kind offer and re-
focused on the subject of m-banking. | began msgaech with the literature review of
m-banking, and realized that the majority of thedsts were about adoption, and that
there were no studies on the post-adoption stagéedg3or Oliveira agreed with me that
my doctoral research could address this gap. Simeesarlier collected data and the
constructs fit well with the TTF model, | began develop the first empirical study
(Chapter 3), which was published in thernational Journal of Bank Marketinn
April, 2015 (Tam and Oliveira, 2016a).

Continuing with the post-adoption subjects, morecsrally with the individual
performance, and based on my 20 years plus of bgreiperience, 15 years of which
were in a mobile and internet division, | realizbdt there are several factors leading to
continued customer use in the m-banking service,afrwhich is the overall quality of
the systems. This overall quality leads us to th&MDIS success model, which
considers several constructs of quality, and wedaelcto combine the TTF and D&M

models. In the summer of 2014 we began to collata ébr our second empirical work
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(Chapter 4), which was published @omputers in Human Behaviam March, 2016
(Tam and Oliveira, 2016b).

Meanwhile, during the third year of Doctoral Pragrae (spring of 2015), due
to the fact that several publications had appeiréae literature regarding the influence
of culture on technology adoption (the majority wihich applying Hofstede's
dimension), we decided to use Hall's dimensionchlis less applied. Having in mind
that cultural characteristics going far beyond d¢oudifferences could exist within a
single country (Baskerville, 2003), and that twamople might have different cultural
characteristics even though living in the same trgumve decided to collect data only
for Portugal. We developed the third empirical w¢@hapter 5) combining the D&M
model, which was submitted to a journal of quanite of the Scimago index.

Nevertheless, even though there are several emlpiviarks applying Hofstede’s
dimensions, we decided to test some of these dioen the post-adoption context,
which leads to the fourth empirical work (Chaptgicémbining the TTF model, which
was submitted to a journal of quartile one of tkeerfago index.

At the end of year 2015, during the developmenthef four empirical works,
having already collected several m-banking studies,ended the literature review
(Chapter 2) and submitted it to a journal of gqletiivo of the Scimago index.

During the third and fourth year of the Doctoraloflamme, | had the
opportunity and good fortune to serve as reviewemany papers for several top
journals of the IS field. This opportunity gave e knowledge and experience in
preparing articles.

Finally, after two empirical works published, | eed the agreement to present

the dissertation which begins with the Introductf@napter, which covers the research
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motivations, theoretical frameworks, methodologyd atructure of the dissertation. In
the Conclusion Chapter it is presented a summatiietonclusions stated in Chapters

2 to 6.

10



Chapter 2- Literature review of mobile banking amtividual performance

Chapter 2- Literature review of mobile banking and

individual performance

2.1 Introduction

Mobile banking (m-banking) is one of the most intpat strategic changes to occur in
retail banking in more than a decade. Changescimtdogical interfaces have made it
possible for the financial industry to delight asstomers with instant solutions to their
problems through the use of self-service technekgiroday, the financial industry
offers a wide range of channel services to itsarusts, such as branch service for
traditional use, self-service devices such as aatedh teller machines (ATM),
telephone banking, internet banking, and m-banKimgrnet banking allows customers
to conduct financial transactions, such as accansfers, paying bills, stock exchange
transactions, and other financial services on arsewebsite offered by the financial
institution (Lee and Chung, 2009, Martins et a0142), usually accessed via a laptop
device or desktop PC (Shaikh and Karjaluoto, 20Mhanking users can perform
almost the same transactions of internet bankingudiig a mobile device (mobile
phone, smartphone, or tablet) (Shaikh and Karjalud015). M-banking and internet
banking are commonly perceived as two similar aligve self-service channels for
banks to deliver products and services for thestamers (Thakur, 2014). Many banks
are encouraging theirs customers to adopt selfegertechnology, which allows
additional benefits such as cost savings and @elisg activity (Hoehle and Huff,
2012, Sharma and Govindaluri, 2014, Shaghal, 2015, Al-Somaliet al, 2009). At
the same time, offering different multi-channelves#s and products enhances the

relationship between banks and their customerskitamen, 2007). For these reasons,

11
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the e-commerce literature is vast and the resestrelams continue to grow, as does

their impact on the financial industry.

Most studies investigating the youngest channdhenfinancial industry — m-
banking, focus on adoption. Most empirical studiem-banking seek to understand the
factors and motivations that influence the adoptiorbehaviour intention. However,
there is a paucity of studies on the post-adoppioaise, retention, or even continuance
of using m-banking. This study focuses on undeditenthe use of m-banking as a
benefit for the user, especially on the individpatformance. Although several authors
relate “performance” to effectiveness and produtgtite.g. Manzoor, 2012, Adler and
Benbunan-Fich, 2012, Maheét al, 2014), we associate individual performance in the
m-banking context with efficiency and effectiven@sshe performance of m-banking

tasks as a benefit for user.

Our contribution with this paper is threefold. Hys we identify several m-
banking definitions and propose a new one. Consigeseveral “front-office”
technologies’ evolution over time, including pofaltechnologies, which make it
possible for the banking industry to offer a pdrtfef products and services on several
platforms. The definition of m-banking has changelbng with the evolving
technologies, and we propose a new, more inclusefmition. Secondly, we review,
analyse, and synthesize the body of literaturertegpempirical studies of m-banking
over the last decade. Extensive research has bedartaken to understand the
determinants of m-banking and the focus of m-bapkstudies (adoption and
behavioural intention). This helps us to charaz&ethe development of this research
stream and show where it is today. Based on timak,naotivated by the research gap

mentioned, we provide further insights on individparformance at the post-adoption

12
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phase. Thirdly, and, most importantly, we proviéeammendations regarding where
the focus of effort of m-banking studies should ibethe future and outline future

research avenues. Understanding m-banking’s futerels may help researchers and
service providers to develop strategies in ordeattaact potential adopters and retain

users.

The structure of the paper is as follows. In tegtrsection we describe how we
collected our data. We then examine m-banking difirs and present an overview of
empirical studies published in the last 15 yeans, set the boundaries of our work. We
then present the individual performance and astmtianain theories. Finally, the

conclusions and recommendations for future reseaeimade.

2.2 Research methodology

To determine the state-of-the-art and future dioast in m-banking research we
conducted an extensive literature review based hmn research methodology
proposed by Orlandet al (2013). Firstly, we conducted a systematic e
search based on the descriptors, “mobile bankimgl’ ‘an-banking” using Google
Scholar and Ebsco. The search scope was perforonetid 15-year period from
2002 to 2016. Our search terms help to determiaestiope of our definition of m-
banking since many of the terms include the wordcommerce”, “e-commerce”,
and “m-payments”. Although this search was not eshee, it serves as a
comprehensive base for an understanding of m-bgntesearch. Secondly, we
identified published articles pertaining to m-barkirefining the search by reading
the abstract and excluding papers not strictly $eduon our research objective. In

addition, we selected seminal handbooks and ottieies whose objective(s) and

13
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results were consistent with the scope of our reedhe first extraction indicated
103 papers, but more than half were excluded aeditial selection included 50
contributions, among seminal articles and concepama/or empirical research
papers. We have adopted the following criteriaificiuding or excluding an article

from the review:
> Publication date after 2002 (inclusive) to pressmonsidered.
» The research must be empirically investigating mkinay.

» The research must have reported correlation cosfii€, or other values

that could be converted to correlation coefficients
» Studies from any geographical location are consitler

> We selected articles by reading the abstract. Isdithat apparently do

not focus on our research objective were excludadually from the list.
» Goals and result of the studies must be withirsttape of our research.
» Only articles published in scholarly journals weomsidered.

» Non-English language studies were excluded.

At the end of this selection stage, the number tafliss was 50. Figure 1

summarizes the works by year of publication.
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10

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Figure 2.1 M-banking articles included in the reviev (January 2002—January 2016)

2.3 Mobile banking

Customers interact with their banks today throughltimle channels. Branches,
automated teller machines (ATM), telephone bankimigrnet banking, and m-banking
are all efficient ways of selling products and s&8 to banking customers (Hoehle and
Huff, 2012). The evolution from a focus on locahtrec (branches and ATM) to place-
centric (internet banking) and then to equipmemtoe (accessible anywhere, 24 hours
per day and 7 days a week) has yielded benefitseifiorm of time savings and shorter
customer queues. Equipment-centric vision bringsctistomer closer to the bank since
(s)he needs only a mobile device to carry out anfonal-service activity. In local-centric
banking customers need to go to a physical plateaiach or an ATM), which may not

be close to them. In place-centric banking, custsnoan conveniently carry out the
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vast majority of banking transactions remotely,vinted that they have a computer with
internet access. Consumers favour specific bankingnnels for specific product
categories. Hoehle and Huff (2012) noted that brasare used for complex products
categories (for example, mortgages and loans) whdee simple operations such as bill
payments or other domestic transactions can be ttonagh self-service technology.
Many banks charge a fee for domestic transactioadenmat branches to encourage

customers to adopt self-service technology.

The composite services and products offered omibigile platform range from
simple accounting balance inquiries to paymenteo¥ises, funds transfers, and more
complex products, such as stock exchange transac{l®uoranta and Mattila, 2004).
Complex transactions are quite difficult to perfoon mobile devices due to their
hardware limitations, such as small screens andngyu input mechanisms.
Consequently, consumers tend to use mobile defacesmple banking transactions, in
situations in which they need instant access to #ezounts, and their other banking
channels are not in reach (for example, checkingr tlaccount balance before

purchasing goods at a point of sale) (Hoehle anid, 2012).

The huge explosion of mobile device usage and rifimtives in e-commerce
have drawn the attention of researchers to m-bgnkiarious management information
system researchers have provided different dedmstiof m-banking. M-banking is
often considered to be a subset of m-commerce, mmbmmerce a subset of e-
commerce (Coursaris and Hassanein, 2002). Somiestexblicitly qualify device type
for use under m-banking (e.g. Barnes and Corbt®382, Lee and Chung (2009), Shaikh
and Karjaluoto (2015)), while many others do nog.(&uoranta and Mattila (2004),

Oliveira et al. (2014)), the reasoniong being that accessing bgngervices from a
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laptop should not be considered as m-banking, she@terface is similar to a desktop
PC, which is not a mobile device (Shaikh and Kagab, 2015). Table 2.1 presents
several definitions of m-banking. It can be seeat tthe evolution of the several

definitions has changed throughout the last decade.

Table 2.1 M-banking definitions

(Barnes anc ...can be defined as a channel whereby the custantemacts with a bank

Corbitt, 2003)  via a mobile device, such as a mobile phone oropatsdigital assistant
(PDA).

(Suoranta  and ...is among the newest electronic delivery chanrelset offered by banks.

Mattila, 2004) In using the term ‘electronic banking’ the authoefer to a definition that
explains it as the provision of information andvesgs by a bank to its
customers via electronic wired or wireless channéts example the
internet, telephone, mobile phone, or interactalevision.

(Pousttchi  anc ... a type of execution of financial services ia ttourse of which - within an

Schurig, 2004) electronic procedure - the customer uses mobilenaamication techniques
in conjunction with mobile devices.

(Porteous, 2006) Mobile payments (m-payments) are financial traneastundertaken using
mobile device such as a mobile phone. Mobile bank{m-banking)
includes m-payments but involves access by molilgce to the broader
range of banking services, such as account-basgdgsaor transactions

products offered by banks.

(Laukkanen, ... has emerged as a wireless service delivery chamaeiding increased
2007) value for customers’ banking transactions.

(Clarke lll, ... can be considered as a subset of e-banking oresbhnking and refers
2008) to the shift of conducting financial transactiomsnfi wired networks to
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wireless networks.
(Morawczynski ... a platform for the delivery of financial servicéa the mobile phone.

and Miscione,

2008)
(Lee and Chung, ... is defined as banking transactions using mobiiaks such as
2009) cellphones, PDAs (Personal Digital Assistants), rsnphiones and other

devices (except for laptops).
(Riquelme and ... is used in this paper to mean electronic bankirag uses mobile phone
Rios, 2010) technology (or other wireless devices) to deliMectonic financial services
to consumers.
(Luo et al, ... an innovative method for accessing banking sesvigia a channel
2010) whereby the customer interacts with a bank via hilmalevice (e.g., mobile
phone or personal digital assistant).

(Laukkanen anc ... an interaction in which a customer is connected bank via a mobile

Kiviniemi, device such as cell phone, smartphone or persagitdlcssistant (PDA).
2010)

(Oliveira et al, ... an instance of a mobile commerce (mCommerce)icgtign in which
2014) financial institutions enable their customer torgaut banking activities via

mobile device.

(Shaikh and ... is a product or service offered by a bank or arafinance institute
Karjaluoto, (bank-led model) or MNO (non-bank-led model) fomdacting financial
2015) and non-financial transactions using a mobile dgvicamely a mobile

phone, smartphone, or tablet.

Considering these many definitions and the teclgicé changes over time, we

propose the following definition since it is moneadly inclusive:
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“M-banking is a service or product offered by fic&l institutions that makes

use of portable technologies.”

The improvement of mobile platform technologiest#es m-banking users to
carry out banking services anytime from anywhetee fiew paradigms of banking
services in the last decade have changed the facetal banking, with new
services and products and new points of interaatibim their customers (Ensor and
Wannemacher, 2015). The mobility offers banks thpootunity to tailor products
and services to their customers’ exact needs xactdocation, in order to preserve
them (Floh and Treiblmaier, 2006). Additional betseérising from the m-banking

technologies:

* For the consumers, m-banking reduces time and sggely allowing users to
review transactions, transfer funds, pay bills,chlealances, and perform other
financial services, without relatively expensiveoph calls to a bank’s customer
service call centre or or by visiting a branch (Kénal, 2009, Hoehleet al,

2012).

« For the financial industry, m-banking affords barmkiklitional benefits such as
cost savings, attracting new customers, and reigioid ones (Hoehle and Huff,
2012). This channel allows the bank to cross-sall @p-sell their other complex
banking products and services such as vehicle Jaaegit cards, etc. In addition,
the m-banking channel helps banks to improve sergjgerational efficiency,

customer satisfaction, and cost effectiveness.

An extensive body of research has been developadderstand the factors that

influence m-banking user adoption. These factocdude perceived usefulness (e.g.
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Hanafizadehat al, 2014), perceived ease of use (e.g. Hanafizadehb 2014), trust
(e.g. Hanafizadehat al, 2014), social influence (e.g. Aboelmaged and @e013),
perceived risk (e.g. Chitungo and Munongo, 2018)f-efficacy (e.g. Aminet al,
2012), facilitating conditions (e.g. Yu, 2012), degraphic factors (e.g. Laukkanen

al., 2007, Aminet al, 2006, Alafeefet al, 2011), and many others. The main targets of
the dependent variable are antecedent of attiteide Puschett al, 2010), behavioural
intention (e.g. Lucet al, 2010), and usage (e.g. Craldieal, 2009). Table 2.2 shows a
chronology of relevant empirical research publisfiech January 2005 to January 2016.

No empirical study was published in 2008.

Table 2.2 M-banking empirical studies

Constructs
2> > 5 7
Dependent S E__R% 2.8 @
Model/Theory _ Source = S o=z ZS8Z50 822 =8~
Variable E 9B EBEg_ 8242 E£E3X _ 2= >
S S5 5353=52%9&8 9% o:_gl
e 528 5T ES2acguwdno S2E50G35
< 8 O -S000L==®n30 g ‘Um>c
5 o2 Egccccccccgizggamc
3 XS 02000000002 GEZ2860
w2,078 g8e=2222222E8=8e5=Q
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ECE0G0000caoLLLLL22E00a8Buown 4
E0SECR8OEL2 000DV DDEOS>COC o
<NOULTITEEn2100200202NNN—F—+
Extend TAM Behaviour  (Luarn and Lin, X X XX X
intention 2005)
IDT Adoption (Aminet al, X
2006)
Mean-end theonAdoption (Laukkanen, X
2007)
D&M Satisfaction (Lee and Chung, X X X X
2009)
IDT — Trust Behaviour  (Kim et al, 2009) X X
intention
Extend TAM Behaviour (Get al, 2009) X X X X X X
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Constructs
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intention
TAM Behaviour  (Crabbeet al, X X X X X
intention 2009)
D&M Satisfaction (Chung and X X X
Kwon, 2009)
TTF, UTAUT  Adoption (Zhouet al, 2010) X X X X X X X
TAM, TPB, IDT Adoption (Riquelme and XXX X X
Rios, 2010)
IDT, DTPB Adoption (Puschekt al, X X X XX X
2010)
TAM Behaviour  (Schierzet al, X X X X X
intention 2010)
Trust and Risk Adoption (Luo et al, 2010) XX X X
TAM, IDT Adoption (Koenig-Lewiset XXX X X X X
al., 2010)
TAM Behaviour  (Shenet al, 2010) X X
intention
TAM, TRA, DOI Adoption (Cruzet al, 2010) X XXX X
TAM, TPB, Satisfaction (Saleem and X X X X
D&M Rashid, 2011)
IDT Behaviour  (Lin, 2011) X XX
intention
IDT Adoption (Khraimet al, X X XX
2011)
TAM, TPB Behaviour  (Sripalawatet al, X X XXX X
intention 2011)
TAM Behaviour  (Cheahet al, XXX X
intention 2011)
UTAUT Behaviour (Yu, 2012) X X X X XXX
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intention 2012)
Trust Trust (Zhou, 2012b) X X X
Trust Behaviour  (Zhou, 2012a) X
intention
TAM, TPB Adoption (Aboelmaged andX X X X X
Gebba, 2013)
TAM Behaviour  (Jeong and Yoon X X X X
intention 2013)
TTF, UTAUT, Adoption (Oliveiraet al, X X X X XXX X
IT™ 2014)
TAM Behaviour (Hanafizadehat X X X X X
intention al., 2014)
TAM Intentionto  (Mortimer et al, X X X X X
use 2015)
UTAUT2 Use (Baptista and XX XXX X X X
Behaviour  Oliveira, 2015)
UTAUT, TTF, Behaviour (Afshan and X X X X XX X X
ITM. intention Sharif, 2016)
Trust Adoption (Malaquias and X X X

Hwang, 2016)

Notes: TAM - Technology Acceptance Model; TPB - dheof Planned Behaviour; TTF - Task Technology BITAUT -
Unified Theory of Acceptance and Usage of TechngldfM - Initial Trust Model; IDT - Innovation Diffision Theory;
DTPB - Decomposed Theory of Planned Behaviour; D&RelLone and McLean

The dependent variables of the majority of the Bfiecal studies in Table 2.2 are

behaviour intention and adoption. Of 33 studies(4E9%0) are behaviour intention, and
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12 (36%) are adoption. The results of these vargiudies suggest that there are no
studies on post-adoption and use stage, and nengtudied the individual performance

using m-banking as a benefit for the consumer.

2.4 Individual performance

M-banking is the most important strategic changeetail banking in more than a
decade, and has quickly moved beyond being simgig@banking using a smartphone.
It is at the hub of the customer relationship aadquickly becoming a point of
differentiation and a potential source of revenae fgrogressive banks (Ensor and
Wannemacher, 2015). Attracting potential usersratalning existing users is crucial to

the long-term business success of m-banking fiset al, 2009).

Several authors relate “performance” to effectigsnand productivity (e.g.
Manzoor, 2012, Adler and Benbunan-Fich, 2012, Madtdal, 2014). Despite the fact
that performance measurement has received conildeastention, the focus of the
majority of m-banking studies is the adoption fjeld attract potential users. In this
research we adopt the term “performance” at theviddal level to express the idea of
users’ efficiency and effectiveness in performingoamking tasks. There is no single
accepted view about these terms, however. Effentis® is usually described as “doing
the right things”, while efficiency means “doingrnfs right” (Sink and Tuttle, 1989).

The following table summarizes the meaning of &fé&ctiveness and task efficiency.
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Performance indicators Elements

Task effectiveness

The degree to which a given banking task Reducing number of errors and

undertaken by a user improves well-being. delays.

Task efficiency

The degree to which a given banking task Enable doing transactions mdre
undertaken by a user leads to a more quickly.
efficient workflow. - Skip queues and avoids long waiting

times.

Performing banking tasks at a high level could eckaime saving and reduce
effort, and can be a source of individual perforoseanDelLone and McLean (1992)
reported 39 studies associated with different asped individual performance,
including improved time efficiency of task accongpliment, increased job performance,
enhanced decision-making effectiveness, individgpabductivity, and improved
efficiency of effort. For Hou (2012), individual germance impact of IS refers to the
actual performance of an individual using an ISnr&mtag and Frese (2002) link the
research on individual performance to the researchwork-related well-being. For
them “accomplishing tasks and performing at a héglel can be a source of satisfaction,
with feelings of mastery and pride. Low performaaoel not achieving the goals might
be experienced as dissatisfying or even as a paréaiture”. They also discuss if and
how well-being and performance are empiricallyteddaand argue, especially, that self-

regulation might account for such a relationship.

The nature of the specific banking operation dritress customer to the specific
channel. Several examples related to the task tintieality and task importance in

performing financial transactions, such as stockketaoperations, are highly sensitive
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due to market volatility and to thgust-in-timenature. Examples include checking an
account balance and verifying a salary deposirgent-payments processing. These are
m-banking transactions that aim to meet marketaustomer demands of high level of
individual performance (Kimet al, 2009, Tan and Teo, 2000). An empirical study
based on a focus group discussion reported theomethip between the use of certain
banking channels and the nature of banking taskelflé and Huff, 2012). The urgency
of the banking task was determined in their ingggion to be the driver in the selection

of banking channel.

The main theories that explain the individual perfance as a dependent
construct in a post-adoption context (i.e., by gsam IS/IT) are: IS Success model
(DeLone and McLean, 1992) and Task technology FitH) model (Goodhue and
Thompson, 1995). The individual performance referthe consequences or a result of
using IS/IT. For example, a student using a catoulto do a homework assignment
will probably have a better result than anothedstu who does not use it. Or imagine a
bank customer using a self-service channel for geays) this customer will enjoy the
availability of service anytime, unlike another mmer using only a traditional channel,

such as a branch facility, which is open only dgiwertain hours of the day.

However, there are other models that apply the iterlogy “performance
expectancy”, “outcome expectation”, and “perceiusgfulness” as main independent
construct(s)/factor(s) or predictor variable to lexpbehaviour intention to use or adopt
IS/IT. These include Perceived usefulness indlobnology acceptance model (TAM)
(Davis, 1989), job fit in the Model of PC Utilizah (MPCU) (Thompsomrt al, 1991),
outcome expectations in the Social Cognitive Theg@¢T) (Compeau and Higgins,

1995), and performance expectancy in the unifiegbith of acceptance and use of
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technology (UTAUT) (Venkatesket al, 2003). The subsequent section shows the IS

Success model and the TTF model and how they vee im the m-banking context.

2.4.1 IS Success model

A major contribution to the individual performanaeesa was DeLone and McLean'’s
(D&M) study, which proposed a comprehensive framdwior the IS Success model
(original and updated version) (DeLone and McLehd®92, DelLone and McLean,

2003).

System
Quality

USE
User
Satisfaction

Individual |:> Organizational
Impact Impact

Information
Quality

Figure 2.2 Original D&M IS success model

Numerous studies have sought to explain what makese IS “successful’.
Studies that were published prior to the D&M modwich as Theory of Reasoned
Action (TRA) (Fishbein and Ajzen, 1975) and Teclugyl Acceptance Model (TAM)
(Davis, 1989) attempted to explain why some IS ramre readily accepted by users
than others. Acceptance is not equivalent to sg¢cakhough acceptance of an
information system is a necessary prerequisiteitoess. To address this IS success gap,
DeLone and McLean (D&M) identified 180 referencashished between 1981 and
1987, and created a taxonomy of IS success based tyis review. The original
version of the D&M model reviewed IS success messand devised a model of the

interrelationships between six IS success factds:system quality, (2) information
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quality, (3) use, (4) user satisfaction, (5) indival impact, and (6) organizational

impact. Later, in the updated version DeLone and.éaa (2003) added the “service

quality” measure. For D&M, “to measure the sucoafsa single system, ‘information

quality’ or ‘system quality’ may be the most import quality component. For

measuring the overall success of the IS departnasntpposed to individual systems,

‘service quality’ may become the most important iatale”. The following list

summarizes the meaning of some IS success dimension

System quality — the desirable characteristicsrofrdiormation system. These
measures focus on ease of use, system flexikslytstem reliability, and ease of
learning, as well as system features of intuitigsnesophistication, flexibility,

and response times.

Information quality — the desirable characteristafsthe information system
outputs. The focuses of these measures are theaneke, understandability,
accuracy, conciseness, completeness, currencylijrtesg, and usability. These
measures focus on the quality of the informatiat the system produces and its

usefulness for the user.

Service quality — the quality of the support thggtem users receive from the IS
department and IT support personnel. For examplg)ansiveness, accuracy,
reliability, technical competence, and empathy lé fpersonnel staff. This
dimension is an enhancement of the updated D&MuU&c&ss model, and was
adapted from the field of marketing, and is a papinstrument for measuring

IS service quality (Pitt et al., 1995).
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» System use — the degree and manner in which stdffcastomers utilize the
capabilities of an information system. Amount oéuBequency of use, nature
of use, appropriateness of use, extent of use,pamgose of use, are some

examples of system use.

» User satisfaction — users’ level of satisfactiorewlusing an IS. For example,
the most widely used multi-attribute instrument fioeasuring user information

satisfaction can be found in Ives et al. (1983).

* Individual performance — is certainly evidence tha IS has had a positive
impact. Task effectiveness, productivity, usefufneperformance, decision
qguality, and task efficiency, are some examplesinglividual performance

measure.

Many studies have used and supported the validithieoD&M framework. Table
2.3 reports some examples of different applicatiohsthe D&M model, such as
knowledge management systems (KMS) (Wu and Wan@6)20earning success
systems (Lin, 2007), websites success goals (Sphau@l, 2006), implementation
success of enterprise resource planning (ERP) (d@sail, 2012), evaluation of the
electronic health record (Bossehal, 2013), and employee portal success (Urketch
al., 2010). Several authors demonstrate that D&M aardimbined with other models
such as the unified theory of acceptance and ushtgeehnology (UTAUT) to explain
electronic patient records (Maillet al, 2015); D&M with trust dimension to explain
repurchase intention in online services (Hgual, 2014), or continuance intention of
mobile payment service (Zhou, 2013). The varietypblications of the D&M model,
alone or in combination with other theories, pr@gda basis and support for our

investigation in the m-banking context.
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Table 2.3 Overview of DelLone and McLean applicatins

Authors IS applications Theory Sample / Method Findhgs

(Qian and Knowledge D&M 110 responses,  Output quality and system quality influence user

Bock, 2005) Repository Systems PLS satisfaction. Output quality and user satisfaction
influence the use. Use and user satisfaction
explain 61.5% of variation in individual impact.

(Schaupet  Websites success D&M 199 regular users, Information quality, system quality, and perceived

al., 2006) goals PLS effectiveness influence website satisfaction.

(Wu and Knowledge D&M 204 KMS users, Perceived benefits and user satisfaction explain

Wang, 2006) management system CFA 60% of variation in system use.

(KMS)
(Lin, 2007) Online Learning D&M 232 System quality, information quality, and service
Systems Success undergraduate quality influence the use and user satisfaction.
students

(Teoet al, Electronic D&M, 214 university System quality and service quality explain 43% of

2008) Government Succes: Trust students, PLS variation in user satisfaction. Information quality
and user satisfaction explain 40% of variation in
intention to continue using,

(Lee and M-banking D&M, 276 m-banking System quality and information quality explain

Chung, 2009) Trust customers, PLS  56.5% of variation in customer satisfaction.

(Urbachet Employee portal D&M 6.210 responses, System quality, information quality, process

al., 2010) success PLS quality, and collaboration quality influence user
satisfaction. Collaboration quality influences the
use. Use and user satisfaction explain 59.4% of
the variation individual performance, and
consequently explains 14.3% of variation in
organizational impact.

(Parket al, Digital object D&M 120 respondents, Perceived usefulness and user satisfaction explain

2011) identifier systems PLS 57.8% of variation in organizational benefit.
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Authors IS applications Theory Sample / Method Finthgs

(Tsaiet al, Implementation D&M 278 responses,  System quality and service quality explain 68% of

2012) success of enterprise PLS the variation in user perspective. User perspective
resource planning explains 65% of the variation in net benefit.

(Hollmannet Open source D&M 117 users, PLS Perceived usefulness and usisfasdion explain

al., 2013) software repositories 61% of variation in net benefit.

(Bosseret Evaluation of a D&M 244 professionals The results produced using the D&M framework

al., 2013) comprehensive ANOVA are valid and reliable, and were accepted by staff,
electronic health system providers, and political decision makers.
record

(Zhou, 2013) Mobile payment D&M, 195 users Trust, flow, and satisfaction explaim%8of the
services Trust variation in continuance intention.

(Hsuet al, Repurchase intentior D&M, 253 customers Satisfaction with website, satisfaction with sedler

2014) in online services Trust and perceived quality of site explain 39% of the

variation in repurchase intention.

(Ranaet al, Online public D&M 419 users, PLS System quality, information diyakervice
2015) grievance redressal quality, perceived ease of use, and perceived
system (OPGRS) usefulness explain 47% of the variation in

perceived satisfaction

It can be seen that the most common studies agpP&M models are related to
technology adoption, technology evaluation, imgatiearning, and task performance,
and not with individual performance as initiallyggiested by Goodhue and Thompson

(1995), as post-adoption phase.
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2.4.2. Task technology fit

Another contribution to this area came from Goodand Thompson, who proposed a
task-technology fit (TTF) model (Goodhue and Thoomsl995). This theory suggests
that individual performance is a consequence ofuse of, and the fit between, the
technology and the task it supports (Goodhue anompison, 1995). Goodhue and
Thompson (1995) empirically tested the TTF modehw@O0 users in two companies to
evaluate whether IS and services meet end useesisni@ a given organization. They
found support for the link of TTF constructs andiudual performance but not for a
causal link between TTF and use. The following sislmmarizes the meaning of TTF

model dimensions:

Task characteristics — are broadly defined as tbgores carried out by

individuals in turning inputs into outputs.

» Technology characteristics — are viewed as toatsl by individuals in carrying

out their tasks.

e Task technology fit — is the degree to which a tetbgy assists an individual in

performing his or her tasks.
* Use —is the behaviour of employing the technoliogyompleting tasks.

* Performance impact — relates to the accomplishiwieatportfolio of tasks by an

individual.
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Task

Characteristics /
Task

USE

Technology
Fit

k.

Technology Performance
Characteristics Impact

Figure 2.3 TTF model

Table 2.4 lists some examples of different applicest of the TTF model, such
as knowledge management systems (KMS) use (LinHaurahg, 2008), location-based
services (LBS) (Junglast al, 2008), use of information technology (Dishaw and
Strong, 1999), use of mobile commerce in the inmeandustry (Leeet al, 2007a),
and performance impact using learning managemesiersyy (LMS) (McGill and
Klobas, 2009). TTF can combine with other modelshsas UTAUT to explain user
adoption of m-banking (Zhoet al, 2010), TAM to explain users’ intention to use
wireless technology in organizations (Yenal, 2010), and UTAUT combined with
initial trust model (ITM) to explain m-banking adam (Oliveira et al, 2014). Our
review of the literature on TTF indicates that tésghnology fit measurement has been

operationalized in a variety of different ways.

Table 2.4 Overview of TTF applications

Authors IS applications Theory  Sample / Method Findhgs
(Kositanurit ~ Enterprise TTF 349 respondents, System quality, ease of use, and use explain
et al, 2006) resource planning PLS 73.3% of variation in individual performance.

(ERP) systems

(Leeet al, Adoption of TTF 238 Insurance TTF and Individd#ferences.
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Authors IS applications Theory  Sample / Method Finéhgs

2007a) mobile commerce agents

in the insurance

industry.

(Lin and Understanding TTF 192 subjects, Task interdependence and tacitness, perceived

Huang, 2008) KMS use Taiwan, PLS TTF, self-efficacy, personal and performance
outcome expectation, and KMS use. The model
explained 31.7% of the variation in personal
outcome expectations that play a role in KMS use.

(Junglaset Mobile locatable TTF 112 US students, Locatability, location sensitivity, and TTF.

al., 2008) IS ANOVA

(Gebauer and Overall TTF 144 user Task-related fit, Technology performance, and

Ginsburg, technology community, US, user context-related fit explain 43% of variation i

2009) evaluation Z Score overall technology evaluation.

(McGilland  Learning TTF 267 Students, Attitude, social norms, facilitation conditions,

Klobas, management Australia, PLS TTF, and use explain 44.8% of the variation in

2009) systems perceived impact on learning.

(Larsenet al, Users’ motivation TTF 135 Respondents Perceived TTF, perceived usefulness, utilization,

2009) to continue IS use PLS confirmation, and satisfaction explain 68% of

variation in IS continuance intentions.
(Zhouetal, Adopt m-banking TTF + 250 respondents, TTF, performance expectancy, effort expectancy,
2010) UTAUT PLS social influence, and facilitating conditions
explain 57.5% of the variation in user’s
behavioural intention to adopt m-banking
(Yenet al, Adopt wireless TTF + 231 employees, Behavioural intention, perceived usefulness,
2010) technology TAM uUs, CFA perceived ease of use, and TTF explain 69% of the
variation in user’s behavioural intention to adopt

wireless technology in organizations.
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Authors IS applications Theory  Sample / Method Finéhgs
(Yuanetal,  Mobile work TTF 179 mobile Time criticality, mobility, location dependency,
2010) support worker, Canada, and intention to use explain variations ranging
PLS between 71% and 77% in perceived usefulness of
mobile work supporting functions.
(Lepantoet Picture archiving TTF 45 professionals, Use and task technology fit explain 86% of the
al., 2011) and Canada, ANOVA variation in perceived net benefits
communication
system (PACS)
(Lin, 2012) Virtual learning TAM + 165 students, Perceived fit, satisfaction, and VLS continuance
system (VLS) TTF Taiwan, PLS intention explain 57% of the variation in perceived
impact on learning.
(Parkes, Effects of TTFon TTF 94 Subjects, Task-individual-technology fit, perceived
2013) user attitude and Australia, usefulness, and decision quality explain 37.8% of
performance ANCOVA the variation in user attitude and technology
performance on task performance
(Oliveira et Adopt m-banking  TTF 194 individuals,  Facilitating conditions and behavioural intention
al., 2014) UTAUT Portugal, PLS explain 66.7% of the variation to adopt m-banking
IT™M
(Yang and Use cloud storage TTF 294 individuals,  Perceived usefulness explains 58.4% of the
Lin, 2015) service TAM Taiwan, PLS variation to use cloud storage service

It can be seen that the most common studies agplyinF models are related to

technology adoption, technology evaluation, impatiearning, and task performance,

and not with individual performance as initiallyggested by Goodhue and Thompson

(1995), as post-adoption phase.
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2.5 Conclusion and futureresearch

The financial industry, like many other industribas grown and innovated within their
own spheres of operation. The technology boom apeipenew channels for banking.
Channel proliferation is still underway; m-bankimng being rolled out by an ever

increasing number of banks. In this research watifled 50 m-banking articles

published between 2002 and 2016. Although we dalaoh it to be exhaustive, it does
provide a reasonable amount of insight into m-bagpkesearch. In terms of theoretical
perspectives, with the exception of two studied tbaused on user satisfaction, our
findings reveal that the literature is mostly foedn potential adopters of m-banking,
characterized by behaviour intention and adoptidme independent constructs most
often applied in empirical studies are, in thisesrcbf 33 m-banking empirical studies,
18 apply perceived ease of use, perceived usehulfiés studies), trust and perceived
risk (11 studies), and perceived self-efficacy &0dies). The main theory applied in
these 33 studies was TAM. Potential gaps in tlegditire are therefore identified that
might stimulate further research. One possiblectiva is to focus on the post-adoption
phase of m-banking, such as individual performam@sea consequence of using m-
banking. We believe that by enhancing the qualitgnebanking, the service will retain

more users and attract potential adopters of mibgnkwith the consequence of
enhancing the individual performance, in turn. $elty cross-country evaluations may
expose different national cultural values, whictpaots m-banking post-adoption (Lee
et al, 2007b). Cultural difference going far beyond doyioundaries, can exist within

a country or a city (Baskerville, 2003), influengimow people think and behave.
Cultural research may enable a better understaradingrtain cultural characteristics of

m-banking users, which may influence potential aelp Thirdly, the majority of m-

35



Chapter 2- Literature review of mobile banking amtividual performance

banking research is time-sectional, measuring pémes at a single point in time.
Longitudinal research may provide other insighte m-banking usage.

It is essential for the financial industry to bear about what “customer centric”
means, and how to convert efforts in that realm profits. We understand the several
advantages for the financial industry in encourgginstomers to adopt and use the
remote channel, and its relationship to the scdpesgarch in most m-banking studies.
However, knowing the determinants of the post-adopphase, and keeping customers
loyal to m-banking are the emerging issues thatilshioe considered in future research.

The results presented herein have several imgomaplications for future
studies. There is no doubt that portable technolgyution will affect the way that
customers interact with their financial instituttorOne example of this evolution is
Apple’s launch ofiwatch in April 2015. The financial industry is moving ithat
direction. This evolution would make it interestittgstudy different types of equipment
(e.g. mobile device versus tablet, or other equigindn addition, m-banking faces
several trends for the future:

* Make the movement of money via payments and traressier. According to
the Forrester survey Q4 2011 made in Europe, besaecking account
transactions and balance enquiries, the two mgstilpp transactions made on

mobile devices are money transfers and the payibgle (Forrester, 2011).

* Give customers the flexibility to use any channel ey time. System
unavailability or other problems can harm compangge and lead customers to

feel less satisfied with the service.

* Leverage smartphone capabilities. For example ooust feedback guides and

informs a company’s decision-making and influerniteproduct roadmap.
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* Go beyond the password with authentication. Aceaydio a Deloitte report,
72% of consumers would appreciate the use of bigenieentification (such as
fingerprints or iris recognition) as a means of idevauthentication during

financial services transactions (Srinivesal, 2014).
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Chapter 3 - Performance impact of mobile banking: Using the

task-technology fit (TTF) approach

3.1 Introduction

Mobile banking (m-banking) is an expanding applaatof mobile commerce that has
drawn the attention and interest of e-commercearebers (Kourouthanassis and
Giaglis, 2012). These applications offered by timaricial industry are applicable to
mobile devices such as personal digital assistdf®A), mobile telephones,
smartphones, and tablet computers (Yemnal, 2012). Mobility offers banks the
opportunity to tailor products and services to theeistomers’ exact needs - or exact
location, in order to retain them (Floh and Treilier, 2006). M-banking enables users
to access account balances, pay bills, transfedsfuand perform other financial
services. Many banks have chosen to focus themstnvent on the development of
platforms for channels that eliminate the needisit @ branch, and offer convenient
access to bank services and products. This alswsalbanks additional benefits such as
cost savings (Hoehle and Huff, 2012).

In the last decade there has been an increase inutmber of mobile devices.
Over 6.8 billion user subscriptions are recordedthe second quarter of 2013, and
there are almost as many mobile-cellular subsomgtias people in the world
(International Telecommunication Union, 2013). Oesghe exponential growth of the
number of mobile devices, the use of m-banking temsained limited. For Zwass
(2003), there are challenges associated with mibgnkervices in terms of the

customer’s experience with the user interface efabrresponding device, such as small
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screen, uncooperative keypad, communication baridwahd other constraints. Some
studies have established the importance of theaappee of display, graphics, and
colours and how these factors affect customerfaatien (e.g. Jarvenpaa and Todd,
1996). However, not only technical challenges Hsb a&ocial influence, age (Morris
and Venkatesh, 2000), and gender (Riquelme and, R@K)) differences may affect
(initial) trust in m-banking and its adoption (Kiet al, 2009).

While most earlier research focuses on m-bankimgptoh'’s factors (e.g. Luet
al., 2010, Lin, 2011, Kimet al, 2009), our approach diverges from the majority by
examining the individual performance. M-banking ldea users to conduct financial
services in a more efficient and effective way dhds offers many advantages for
individuals, such as time savings and ease of paifig banking transactions.
Accomplishing a task at a high level of proficienoy ease can be a source of
performance, bringing feelings of mastery and priel@or accomplishment and outright
failure in achieving one’s goals might be a soustalissatisfaction or even general
feelings of shame (Sonnentag and Frese, 2002).pplg the task-technology fit (TTF)
theory, defined a4he degree to which a technology assists an imtligi in performing
his or her portfolio of tasks{Goodhue and Thompson, 1995). This theory sudgbast
individual performance is a consequence of the ars# the better fit between the
technology and the task it supports (Goodhue andmpison, 1995), which is a
fundamental issue in the m-banking context.

We bring two contributions to the literature rethte individual performance in
the m-banking arena. Firstly, to the best of ounvidedge, there is no earlier research
on m-banking individual performance. By providingyame and anywhere interaction

with the user’s accounts (Liang and Wei, 2004),anking differs in many ways from
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traditional storefront banking or even internet kiag. At the same time, TTF theory
posits that individual performance is a function safperior fit of both task and
technology characteristics and of use, which is room sense but too imprecise to
provide generalization to m-banking. Our work condsi these elements in a novel way.
Secondly, earlier research demonstrates that adj@emder play an important role in
the patterns of information technology (IT) adoptend use, but rarely considers these
separately in the individual performance contexingzquently, this study investigates
individual performance on the young and old subdamand also male and female
subsamples. We bring new insights regarding therawhant factors that influence
individual performance of m-banking. Moreover, wahresearchers and practitioners
in the financial industry to define comprehensitrategic demographic groups.

The structure of the paper is as follows. We nexingne earlier approaches in
the literature for m-banking and explain TTF theand its model. We then present the
research design, methodology, and results. Fintidky,results are discussed, including
the implications for m-banking adoption theory apihctice, and further possible

research directions are suggested.

3.2 Literaturereview

3.2.1 Mobile banking

Mobile devices combine the traditional functionalibf a telephone and the data-
processing features of an information system (Esyass, 2003). The proliferation of
new IT within the financial industry has influenceé@ way banks service consumers. In

particular, self-service technologies have enaliladks to follow an electronically
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multi-channel strategy. Today automated teller nveash (ATM), telephone banking,
Internet banking, and m-banking are all efficierstys of selling products and services
to banking customers (Hoehle and Huff, 2012). Thelsetronic banking channels
largely reduce the consumer’s need to visit a braaad offer convenient access to
bank accounts. Banks also benefit from self-sertechnologies as they can cut costs
incurred in the traditional branch network (Peewadral, 2008) and establish a stronger
relationship with their customers.

M-banking is defined as the product or servicerdd by the financial industry
using a mobile device, namely a mobile phone, gharte, or tablet (Shaikh and
Karjaluoto, 2015). In fact, mobile commerce is atsmwn as a subset of e-commerce
that uses radio-based wireless devices to condugindss transactions over the web
(Keng and Zixing, 2003). In recent decades the imgnkdustry has been facing several
challenges and transformations. The evolution feofocus on local-centric (branches
and ATM) to place-centric (internet banking) andrtho equipment-centric (accessible
anywhere, 24 hours per day and 7 days a week) roaglit time savings and avoided
customer queues. Equipment-centric vision bringsctistomer closer to the bank since
(s)he needs only a mobile device to carry out anfmnal service. In local-centric
banking customers need to go to a physical plabeajach or an ATM), which may not
be close to them. In place-centric banking, custencan conveniently carry out the
vast majority of banking transactions remotely jded that they have a computer with
internet access. Consumers favour specific bankingnnels for specific product
categories. Hoehle and Huff (2012) noted that dresare used for complex products
categories (for example, mortgages and loans) whdee simple operations such as bill

payments or other domestic transactions could be tlrough self-service technology.
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Many banks charge a fee for domestic transactioadenmat branches to encourage
customers to adopt self-service technology.

The composite services and products offered ombigile platform range from
simple accounting balance inquiries to paymenteo¥ises, funds transfers, and more
complex products, such as stock exchange transacf{lBuoranta and Mattila, 2004).
Complex transactions are quite difficult to perfoon mobile devices due to their
hardware limitations, such as small screens andnmgyu input mechanisms.
Consequently, consumers tend to use mobile defacesmple banking transactions, in
situations where they need instant access to #wounts, and their other banking
channels are not in reach (for example, checkingir tlaccount balance before
purchasing goods at a point of sale) (Hoehle anfl, 12012). Based on the Forrester
survey Q4 2011 made in Europe, 90% of transactinade by m-banking users are
consulting an account balance and 62% of transatoe checking recent transactions,
and only 36% of transactions use this channel dasfer money between accounts
(Forrester, 2011). These figures suggest that ecnessitend to use mobile devices for
simple transactions in situations where they neestant access to their account
information.

In their literature review (which includes 55 sts), Shaikh and Karjaluoto
(2015) report that most of the articles publishedhe m-banking literature between
2005 and 2014 address the motivations, attitudgsa\oural intention, social systems,
and associations that influenced the potential tatef that technology. Moreover, the
two most significant drivers of intentions to adoptbanking are perceived usefulness
and attitude. It can be seen that the most commousés of m-banking studies are

adoption models, and that these overlook individoatformance. In the following
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sections we introduce the theoretical underpinniihgé support the conceptualization

of our research model.

3.2.2 Task-technology fit (TTF) model

Researchers have advanced several models for tegynacceptance, including the
technology acceptance model (TAM) (Davis, 1989, k&gesh and Davis, 2000), the
innovation diffusion theory (IDT) (Rogers, 1995ndamore recently the unified theory
of acceptance and use of technology (UTAUT) (Vea¢latt al, 2003, Venkatesht al,
2012). These theories have examined the factorgatmy user acceptance of new
technology from different angles and bolstered tetbgy acceptance research
considerably. Goodhue and Thompson (1995) proptheed TF model, which extends
the TAM by considering how task affects the useohnology.

Earlier research has used TTF to explain knowledgeagement systems (KMS)
use (Lin and Huang, 2008), use of blogs (Shangl, 2007), location-based services
(LBS) (Junglaset al, 2008), use of information technology (Dishaw &trbng, 1999),
use of mobile commerce in the insurance industeegt al, 2007a), and performance
impact using learning management systems (LMS) (Me@d Klobas, 2009). Several
investigations show that TTF can combine with otherdels such as UTAUT to
explain user adoption of m-banking (Zhet al, 2010) and TAM to explain users’
intention to use wireless technology in organizai¢Yenet al, 2010).

In TTF theory a suitable task-technology charasteeriwill encourage use of m-
banking, while lower TTF will reduce use intentifiree et al, 2007a). The perception

of fit amongst the task, the technology, and thersief a particular IT will positively
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impact the technology’s use (Goodhue, 1998, Goodinge Thompson, 1995). When
the mobile users feel that the technology is ablsuipport the task at hand, they show
good performance. When discussing or defining thiity of the mobile device to
support the task, we mean the functionalities ef tkchnology that enable a smooth
execution of the task, reduce the time of perfogmine task, and/or make the task
easily accomplished.

Today we can speak of the “third era” of mobile coence (m-commerce),
which began in 2007 and continues. It is also reteto as the mobile applications (m-
apps) period, the period when applications andvswé have been designed to run on
smartphones, tablet computers, and other mobilee®yKourouthanassis and Giaglis,
2012). The financial industry is using m-apps patfs to offer more and more
functionalities, which include account balances sagnt transactions overview, funds
transfer between a customer’s own accounts, anthgdylls. Many digital banking
teams are developing a range of additional funatibes based on the advancement of
phone hardware features such as position systen$)(Gfeators to help customers
easily find the location of branches and ATMs, ake bill payments more easily by
using the camera on a smartphone to scan detaits 4r bill, through quick response
(QR) codes. The channel strategy needs to contstyaevelop new solutions and
tools to attract mobile users and stay as clogmssible to their needs. For Hoehle and
Huff (2012) the suitability of a particular bankimipannel depends on the particular
banking task and instant handiness.

Consistent with this study’s goal of understanditige fit between task
characteristics and technology characteristicheésielief that fit is a core construct.

According to the TTF model, systems will help topmove individual performance
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when technology is &good fit with the tasks it supports{Goodhue and Thompson,
1995). In this study the concept developed is ffeceveness with which an m-banking
solution can be associated with the users’ taskgh&rmore, it seems reasonable to
assume that the better the match between m-baakitddpanking portfolio of tasks, the
greater will be the use of the service. The qualit§it depends on the attributes of the
objects. The following list includes some task ibttres that affect the various fit
dimensions:
» Task complexity — a banking transaction task mayy viaom simple (for
example, balance enquiry) to complex (such as@)lfran and Teo, 2000);
e Task frequency — the impact of regular or habigystem use has been noted in
IS research (Guinea and Markus, 2009). At the enthe month users often
check their account balance to verify their satigposit;
» Task time criticality — Financial transactions, Isues stock market operations,
are highly sensitive due to the market volatilinddo theinjust-in-timenature.
A strategy based on any of these tasks can imprnolrédual performance and use
of technology (Topiet al, 2005), since a greater level of fit will explaime match

between the technology and the task characteristics

3.2.3 Individual performance

The individual performance impact in this studywey consistent with the IS success
model proposed by DeLone and McLean (1992) (D&M)jol states that both use and
user attitudes influence the IS impact on individperformance. IS performance as
“perceived outcome from IS use®eveals a very strong relationship between user

satisfaction and intention to use (&tial, 2008). Individual performance impact in an
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IS context refers to the actual performance ofratividual using an IS. The Goodhue
and Thompson (1995) TTF model for studying indiadperformance effects indicates
a positive relationship between IS use and ind&igherformance, which is also in line
with the DelLone and McLean (1992) model. DeLone lslictiean (1992) accounted for
benefits occurring at both levels of analysis (nelividual and organizational), finding
that the choice of what kind of impact (individual organizational) to be measured
depends on the systems being evaluated and thgioges. Here we are interested in
examining the benefits that an individual can mmafrom using m-banking, mainly the
benefit of time savings. M-banking is a more imnag¢eliform of interaction with
banking services, able to carry out banking tratisas with the least waste of time and
effort, thereby enhancing the well-being of the rusérounded on the individual
performance literature, the information system aede discipline has been taking a
greater interest in seeking to explain the indisidperformance in the use of
technological innovations. Sonnentag and Frese22@k the research on individual
performance to the research on work-related wetighelhey discuss if and how well-
being and performance are empirically related agdeg especially, that self-regulation
might account for such a relationship. In the penfance measurement literature, job
performance comprises two dimensions: task perfoomand contextual performance
(Sonnentag and Frese, 2002). Task performancestsrefi behaviours carried out to
complete a job; contextual performance consistbadfaviours that contribute to the
social/psychological climate in which a job is mermhed (Sonnentag and Frese, 2002).
Much research has addressed individual performascehown in Table 3.1, but to the
best of our knowledge, none has studied the indaligherformance using a particular

technology to undertake m-banking.
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Table 3.1 Overview of IS adoption on individual pgformance impact and TTF applications

o Sample /.
Authors IS applications Theory Findings
Method
(Thompsoret Fit between job Model of 212 workers, Complexity, job fit, long-term consequences,
al., 1991) and PC PC Canada, PLS affect, social factors, facilitating conditions, dan
capabilities Utilization utilization explain 24% of the variation in fit
between job and PC Capabilities.
(Igbaria and Information D&M 371 employees, User satisfaction, system use, and individual
Tan, 1997) technology Singapore, PLS impact explain 28% of the variation in individual
impact. User satisfaction is an important factor
affecting system use and has the strongest direct
effect on individual impact.
(Kositanurit ~ Business processe D&M 349 US and System quality and Information quality have
etal, 2011) and new IT 304 Thai positive impact on utilization and performance.
employees,
Decision Tree
(Hou, 2012) Business D&M 380 end users, High level of end users’ satisfaction increases
intelligence Taiwan, CFA system use and improves individual performance.
systems Model explains 37% of the variation in individual
performance.
(Lin, 2012) Virtual learning TAM + 165 students, Perceived fit, satisfaction, VLS continuance
system (VLS) TTF Taiwan, PLS intention, explains 57% of the variations in
perceived impact on learning.
(Huanget al, Data mining TAM3 206 users, System enhances job performance and is easy to
2012) Taiwan, CFA use. Model explains 58% of the variations in
behavioural intentions to use data mining tools.
(Junglas et Mobile locatable TTF 112 US students Locatability, location sensitivity, and TTF.
al., 2008) IS ANOVA
(Gebauer and Overall TTF 144 user Task-related fit, Technology performance, and
Ginsburg, technology community, US, user context-related fit, explains 43% of
2009) evaluation Z Score cumulative variance of overall technology
evaluation.
(Yuan et al, Mobile work TTF 179 mobile Time criticality, mobility, location dependency,
2010) support worker, Canada and intention to use, explains variations ranged
PLS between 71% and 77% in perceived usefulness of
mobile work supports functions.
(McGill and Learning TTF 267 Students, Attitude, social norms, facilitation conditions,
Klobas, management Australia, PLS  TTF, and use, explains 44.8% of the variability in
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Sample /

Authors IS applications Theory Method Findings
2009) systems perceived impact on learning.
(Zhou et al, Adopt m-banking TTF 250 respondents TTF, performance expectancy, effort expectancy,
2010) UTAUT PLS social influence and facilitating conditions,
explains 57.5% of the variance in user’s
behavioural intention to adopt m-banking
(Yen et al, Adopt wireless TTF 231 employees, Behavioural intention, perceived usefulness,
2010) technology TAM uUs, CFA perceived ease of use, and TTF, explains 69% of
the variance in user's behavioural intention to
adopt wireless technology in organizations.
(Parkes, Effects of TTF on TTF 94 Subjects, Task-individual-technology Fit, perceived
2013) user attitude anc Australia, usefulness, and decision quality, explains 37.8%
performance ANCOVA of the variance in user attitude and technology
performance on task performance
(Lin and Understanding TTF 192 subjects, Task interdependence and tacitness, perceived
Huang, 2008) KMS use Taiwan, PLS TTF, self-efficacy, personal and performance
outcome expectation, and KMS use. The model
explained 31.7% of the variance in personal
outcome expectations that play a role in KMS use.
(Larsenet al, Users’ motivation TTF 135 Perceived TTF, perceived usefulness, utilization,
2009) to continue IS use Respondents, confirmation, and satisfaction, explains 68% IS
PLS continuance intentions.
(Lee et al, Adoption of TTF 238 Insurance TTF and Individual differences.
2007a) mobile commerce agents
in the insurance
industry.

It can be seen that the most common studies agplyinF models are related to

technology adoption, technology evaluation, impatiearning, and task performance,

and not with individual performance as initiallyggested by Goodhue and Thompson

(1995). Our paper extends the research into thegplored area.
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3.3 Research modd

The theoretical foundation for the fit dimensiontire TTF perspective argues that a
better fit between task requirements, technologicaracteristics, and individual
attitudes will lead to better performance (Goodlamel Thompson, 1995). Reported
studies recognize that fit affects both user’stiadg® and performance (Goodhue and
Thompson, 1995, Kositanuet al, 2011). The research model (Figure 3.1) outlings o
proposal to explain through TTF the matching betwde task characteristics and
technology characteristics, which explains the mkba usage and performance
impact. The TTF model posits that beliefs are basethe extent of the fit between the
individual, the task, and the technology (Goodho@ Bhompson, 1995). The path from
use to performance impact reflects the user’s péiae of performance improvement to
be derived from using m-banking. The essence sfdbnstruct means that the degree
of using the particular system will help to sawvediin the performance of banking tasks
(Venkateshet al, 2003). In addition, the findings of several earlstudies on age and
gender also mention the role of these factors énittpact on behavioural intention to
adopt an IT (e.g. Venkatest al, 2012, Venkatesht al, 2003, Morris and Venkatesh,
2000). In terms of gender, men and women haverdifteviews of IT-based services as
stated in earlier studies finding that men tendéomore task-oriented than women
(Venkateshet al, 2012). In terms of age, younger consumers terskéi novelty and
innovativeness more than do older consumers (Veskat al, 2012, Morriset al,
2005). Drawing upon these findings and applying Th& model, we propose to study

the age and gender differences.
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Figure 3.1 Research model

The better the fit, the more likely it is that theser will have a positive
perception of the service quality. In the contextebanking use, TTF is the degree to
which a technology can assist a user in perforrhisfper portfolio of services or tasks.
A good match of m-banking task and technology dttaratics will positively affect
the degree of the TTF (Zhoet al, 2010). Specifically, TTF corresponds to the
relationship of matching amongst task charactesstiser abilities and functionalities
of technology. Thus, two hypotheses are testedignstudy:

H1: Task characteristics of mobile banking positivaffiect the TTF.

H2: Technology characteristics of mobile banking pesiy affect the TTF.

The TTF model posits that m-banking will be usedaifd only if, the functions
offered to the end-user support (Fit) the taskghef end-user (Zhoet al, 2010,
Goodhue and Thompson, 1995). A high degree of TTIFprsomote the use of m-

banking, and the opposite, a lower degree of fit ddcrease user intention to adopt m-
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banking (Leeet al, 2007a). Dishaw and Strong (1999) found that TTfEcts users’
behaviour of IT use and also establishes that TTF affect users’ individual
performance. The TTF posits that IT will be usedewhit affects individual
performance to the extent that technology optidits His or her task requirements. IT
also influences task process, which can allow esetaito choose technologies based on
that (Goodhue, 1995). TTF is directly and positvalffected by the user’s attitude
toward the technology to individual performance.aifithe TTF is perceived as being
useful and an improvement to individual performafCempeau and Higgins, 1995,
Davis et al, 1989), it highlights the importance of fosterir&jance on the technology.
Therefore, perceived TTF is predicted to be a §iant precursor of m-banking usage
and performance impact:

H3: TTF positively affects use of mobile banking.

H4: TTF positively improves performance impacts.

Based on m-banking usage, there are applicatiomisitians, and products
available for mobile devices that make this a MValeglatform for users who expect
benefits of anywhere-at-anytime connectivity (Zwa2803). Igbaria and Tan (1997)
propose that system use has a direct positivetedfemdividual perceived performance
impacts (i.e., perceived impact of computer systemnsdecision-making quality,
performance, productivity, and effectiveness of jii®. Based on that, using this self-
service banking channel, at anytime and anywhexddqositively affect the individual
performance.

H5: Use of mobile banking positively affects perforroammpacts.
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Age is one of the most important personal charesties amongst demographic
variables. From a marketing perspective the classibn of age groups within a
population allows segmentation for marketing pugso&lesfom and Birch, 2011). Age
differences in individual use of new technologyypkn important role (Morris and
Venkatesh, 2000, Morrist al, 2005). In the early stages of using a new tedul
younger people show a greater tendency to seeltp@rel innovativeness (Liu and Li,
2010). Older end-users face more difficulties imdieng new or complex information,
based on their decreasing cognitive and memoryhiltpes, which affect their learning
of new technologies (Morriset al, 2005, Kurniawan, 2008), and place more
significance on the accessibility of adequate supfttall and Mansfield, 1975). Based
on that, we investigated the role of age in TTFpanking usage, and individual
performance. We posit:

H6: The structure of the TTF model will differ betwegsung and old groups.

The effect of the IT usage and the idea that mewh \@amen differ when
considering their interest in and reaction to tedthgy, have received increasing
attention among researchers (Venkatesh and M&@B80). This gender difference in
attitude about IT has been explained by some asitnmome of the socialization process.
There is evidence that males and females with pieltioles experience role overload
and role conflict (e.g. Barnett and Marshall, 1994ang, 2010). Trauth (2002) claims
that there is insufficient theoretical researchutlbgender and IT and also argues that
current theories do not fully account for the vémia in men’s and women’s
relationships to IT. Grounded in the gender thedrguth (2013) has identified several
IS investigations that suggest different implicaicdfor women’s and men’s attitudes

and behaviour. Venkatesh and Morris (2000) reperidgr differences in the individual
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adoption and the continuous use of technology envtlerkplace. Koenig-Lewigt al.
(2010) found empirical evidence that men were $icgmtly more likely to use m-
banking than women. Riquelme and Rios (2010) ingattd whether or not gender
moderates the effect of behavioural intention topadm-banking by influencing the
perceptions of ease of use and usefulness, andl fiwat subjective norm influences
adoption decision more strongly amongst women thman. Pischekt al. (2010)
showed that m-banking users are predominantly nfabde.Venkateshet al. (2012),
given the predilection of men to play with techrgpés, the price value assigned by men
to technologies will likely be higher than the valassigned by women to the same
technologies. Driven by social role stereotypesidies will use IT-based services more
frequently for personal and emotional matters, &hihales tend to use them for
accomplishing tasks (Venkategt al, 2003). Because the findings cited above are
different, it is necessary to examine the subsamipiender. We posit:

H7: The structure of the TTF model will differ with raer.

3.4 Methods

3.4.1 Measurement

Our study was conducted in Portugal and targetetsusith a wide range of m-banking
experience. All measurement items (Table 3.2) veel@pted from Zhoet al. (2010),
Lin and Huang (2008), and Goodhue and Thompson5)19@th slight modifications.
From the literature, TASK and TECH were adoptednfidhouet al. (2010); TTF from
Lin and Huang (2008); USAGE from Zhat al. (2010), and performance impact (PI)

from Goodhue and Thompson (1995). We developedi4itet measures for each
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construct in the following way. Firstly, a draft tife questionnaire, created in English
and checked for content validity, was prepared éyiewing the literature. As the
questionnaire was administered in Portugal, westead the English questionnaire into
Portuguese and then back into English by a difteteanslator to ensure translation
equivalence (Brislin, 1970). The scale of items wasasured on a seven-point Likert
scale, ranging from strongly disagree (1) to sttpragree (7). The variable age was
measured in years, and gender was coded usingralOdammy variable, where 1
represented men. Secondly, we conducted field viet@s with six managers of a
banking firm and modifications were made accordinglhe managers were asked to

assess the terminology and the clarity of instamgiand response format.

Table 3.2 Items

Constructs Items Adapted from

Task TASK1 - | need to manage my accounts anytime anysvhe (Zhouet al, 2010)
characteristics TASK2 - | need to make transfers anytime anywhere
(TASK) TASKS3 - | need to have a real time control in mg@mts

TASK4 - The financial instructions | give can’t wai
Technology = TECH1 — M-banking provides ubiquitous services (Zhouet al, 2010)
characteristics TECH2 — M-banking provides real time services
(TECH) TECH3 — M-banking provides a quick service

TECH4 — M-banking provides secure services

Task TTF1 — M-banking payment services are appropriate (Lin and Huang,
technology fit TTF2 — M-banking account management services greoppate 2008)
(TTF) TTF3 - Real time m-banking services are appropriate

TTF4 - In general, m-banking services are enough
USAGE USAGEL1 - | use m-banking (Zhouet al, 2010)
USAGE?2? - | use m-banking to manage my accounts

USAGES3 - | use m-banking to make transfers

USAGE4 - | subscribe to financial products that aseclusive to m-

banking
Performance PI1 - | gain time using m-banking (Goodhue and
impacts (Pl) PI2 — M-banking allows me to make my payments cgrick Thompson, 1995)
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3.4.2 Data collection

Some researchers suggest that consumer needgstafeand attitudes vary with age,
and that younger consumers have a more positivieudst toward innovation,
computing, and adopting information and communacatiechnologies (ICT), online
shopping, and m-shopping (Ansatial, 2012, Pieri and Diamantinir, 2010). For Yang
(2005), university students are likely to be thstfcustomer segment to adopt mobile
commerce because of their high educational levélpantential income. Based on that,
we considered that highly educated students, wharabanking users, are appropriate
for participating in research about m-banking imdlinal performance. To make the
results generalizable, the participants of thiglgtwere university students from the
European Union (EU).

Data were collected using an online survey questioe to test the model. A
pilot survey was conducted with 30 m-banking useder to refine the questions and
gain additional comments on the content and stracfreliminary results of the pilot
survey showed that the scales were reliable and;waith the exception of one item
(TECH3), which had a loading higher than 0.70 mwdr than cross loadings. We
decided not to exclude this item from the survepwéver, due to the fact that it was
still in the pilot-study stage and because of thpartance of measuring that item in the
m-banking context. Nevertheless, the data frompile survey were not included in
the main survey. Given the constraint of data mtaia and the right to privacy, a
sampling frame could not be obtained from any fai@ninstitution. A total of 856
students and ex-students from a university wereéacted by e-mail, provided with the

hyperlink of the survey, and asked to confirm ttrety were an m-banking user. A
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follow-up email was sent in the second stage tsehwho did not answer in the first
stage. In total, 317 accepted the invitation tpoes (37% response rate) but only 256
responses were usable for further analysis (173y easpondents and 83 late
respondents). To test for non-response bias, tihelsadistribution of the early and late
respondent groups was compared using the Kolmog®navnov (K-S) test (Ryans,
1974) (Table 3.3). The sample distributions of ttveo groups did not differ
significantly, indicating an absence of non-resgobms (Ryans, 1974). The common
method bias was examined using Harman'’s one-faetir(Podsakofét al, 2003). It
revealed that there was more than one factor, thitfirst accounting for less than the
50% threshold value. We therefore conclude thatrsommethod bias is unlikely to be
a serious concern. Thereafter, the marker-varitgalenique was used (Malhotea al,
2006, Lindell and Whitney, 2001). No significantnommon method bias was found in

the data set.

Table 3.3 Testing possible biases: Early respondents. late respondents

Full sample Early respondents Late respondents  Kolmogorov-
(n =256) (n=173) (n=83) Smirnov test
Mean  S.D. Mean  S.D. Mean S.D. p-value
Task characteristics (TASK) 5.04 1.66 5.15 1.53 4.81 1.89 0.32
Technology characteristics (TECH)5.46 1.32 5.56 1.24 5.26 1.46 0.35
Task technology fit (TTF) 5.06 1.34  5.11 1.30 4.95 143  0.75
USAGE 4.57 2.04 4.62 2.02 4.47 2.07 0.84
Performance impacts (PI) 5.47 1.48 5.57 1.39 5.27 1.62 0.46

The study results are based upon m-banking usetetah of 135 respondents

are women and 121 are men.

Regarding age, a @#bt85 (33 percent) of the

respondents are below 25, whilst the remaining @rcemt are above that age.

Concerning m-banking experience, 25 percent ofsubave at least of 6 months of
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usage experience, 37 percent have between 6 amibiths experience, and 38 percent
have more than a year of experience. Regardingridoyment situation, we find that
57 percent of m-banking users are working profesdfo Detailed descriptive statistics

relating to the respondents’ characteristics aosvshin Table 3.4.

Table 3.4 Sample characteristics

Distribution (n=256) Obs. (%)
Male 121 47%
Gender
Female 135 53%
18-20 40 16%
21-25 45 18%
26-30 43 17%
Age
31-35 41 16%
36-40 29 11%
> 40 58 23%
High School or below 122 48%
. Associate degree 77 30%
Education
Bachelor 53 21%
Master’s degree 4 1%
Students 111 43%
Employment _ )
Working professionals 145 57%
Manufacturing 33 13%
Service 93 36%
Industry Education and research 119 46%
Government agencies 4 2%
Others 7 3%
_ <6 64 25%
Months using
. 6-11 95 37%
mobile
. 12-24 76 30%
Banking
>24 21 8%
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3.5. Reaults

Validation of the research model was performed pplyang a two-step method,
starting with the measurement model in order to ttes reliability and validity of the

instrument and then analysing the structural mdéelderson and Gerbing, 1988).
Since the research is an early stage assessmanbahking and none of the items in
the data were normally distributed with the Kolmome-Smirnov's test (p<0.01), the
partial least squares (PLS) is the most suitablihoaefor this study (Haiet al, 2012,

Hair et al, 2011). As a popular rule of thumb for robust RisSimations, one uses a
minimum of ten times the largest number of strualtyraths directed at a particular
construct in the model (Chin, 1998a, Gefen anduBir&005). The sample in our
research met the necessary conditions for appl#h§. The estimation and data

manipulation were performed using SmartPLS (Rimglal, 2005).

3.5.1 Measurement model

The results of the measurement model are repontdéloles 3.5 and 3.6. We assessed
construct reliability, indicator reliability, convgent validity, and discriminant validity.
Construct reliability is commonly tested with thengposite reliability (CR) coefficient.
PLS prioritizes indicators according to their indival reliability. CR is employed as an
alternative to Cronbach’s alpha (CA) to analyse rifi@bility of the constructs, since
the former takes into consideration indicators thate different loading (Haiet al,

2011, Hairet al, 2012, Henselegt al, 2009, Wertst al, 1974) while CA assumes that
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all indicators are equally reliable (Raykov, 200ARs shown in Table 3.6, all the
constructs have an adequate CR of 0.7 or greakechvguggests that the constructs are

reliable as recommend by Straub (1989).

Table 3.5 PLS loadings and cross-loadings

Construct TASK TECH TTF USAGE PI
o TASK1 0.93 0.49 0.52 0.55 0.51
Task characteristics (TASK)
TASK2 0.94 0.47 0.54 0.60 0.53
(CR=0.95; CA=0.91; AVE=0.85)
TASK3 0.90 0.53 0.54 0.48 0.52
o TECH1 0.51 0.89 0.68 0.51 0.61
Technology characteristics (TECH)
TECH2 0.52 0.92 0.70 0.46 0.66
(CR=0.92; CA=0.87; AVE=0.80)
TECH4 0.42 0.88 0.68 0.43 0.63
TTF1 0.58 0.70 0.93 0.62 0.67
Task technology fit (TTF) TTF2 0.55 0.71 0.94 0.63 0.71
(CR=0.96; CA=0.95; AVE=0.86) TTF3 0.55 0.75 0.94 0.56 0.68
TTF4 0.48 0.69 0.91 0.53 0.64

USAGE1 0.60 0.56 0.64 0.94 0.71
USAGE2 0.54 0.47 0.57 0.96 0.59
USAGE3 0.51 0.42 0.56 0.93 0.58
Performance impacts (PI) P11 0.57 0.71 0.69 0.62 0.95
(CR=0.95; CA=0.90; AVE=0.91) P12 0.51 0.64 0.69 0.65 0.95

USAGE
(CR=0.96; CA=0.93; AVE=0.88)

The indicator reliability was evaluated based am ¢hteria that the loadings should be
0.70 or greater and that every loading less thdrnsBould be eliminated (Henseler
al., 2009, Churchill Jr, 1979). As shown in Table,3le loadings are greater than
0.70. TASK4, TECH3, and USAGE4 have loading lotem 0.70 and were excluded
for that reason. All the items are statisticallyrsficant at 0.1%. Overall, the instrument
presents good indicator reliability.

Average variance extracted (AVE) was used as therion to test convergent

validity. The AVE should be 0.5 or higher so thateht variable explains more than half
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of the variance of its indicators (Fornell and lamg 1981, Hairet al, 2012, Henseler
et al, 2009). All five constructs have an AVE that exde¢éhe recommended threshold
of 0.5 (see Table 3.5).

Discriminant validity is assessed by using the Etibarcker criterion (Fornell
and Larcker, 1981) and the cross-loadings betweeitdators and constructs. The
Fornell-Larcker criterion requires the square robtAVE to be greater than the
correlations between the constructs. The crossrgadcriterion requires that the
loading of each indicator should be greater thaaoraks-loadings (Chin, 1998a, Gatz
al., 2010, Grégoire and Fisher, 2006). Table 3.6 levibat the square roots of AVEs
(diagonal elements) are higher than the correldigtwveen each pair of constructs (off-
diagonal elements) and Table 3.5 demonstratestlibakoadings (in bold) are greater

than cross-loadings. Therefore, both measures are m

Table 3.6 Descriptive statistics, correlations, ancoot square of AVEs

Construct Mean SD TASK TECH TTF USAGE PI
Task characteristics (TASK) 5.04 1.66 0.92

Technology characteristics (TECH) 5.46 1.32 0.54 0.89

Task technology fit (TTF) 5.06 1.34 0.58 0.77 0.93

USAGE 457 204 059 0.52 0.63 0.94
Performance impacts (PI) 5.47 1.48 0.56 0.71 0.73 .670 0.95

Note: Diagonal elements are the square root oAWIE.

The assessment of construct reliability, indica&bability, convergent validity,
and discriminant validity of the constructs arassattory, indicating that the constructs
can be used to test the conceptual model. Theakgegere for the full sample, and as
we will also use subsamples, we performed the samabysis for younger, older, male,

and female subsamples (these tables are availabie the authors on request). The
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results obtained in subsamples also indicate tletbnstructs can be used to test the

conceptual model.

3.5.2 Structural model

Figure 3.2 shows the path coefficient for the gdmple model with bootstrapping t-
statistics derived from standard error with 500amegles. The estimates of the
coefficients from a bootstrap distribution can bhewed as an approximation of the
sampling distribution and its standard deviationg @an be used as a proxy for the
parameter’s standard error in the population. Toeget values are calculated to assess
each indicator weight's significance (Hairal, 2014). In the full sample 62.7% of the
variation in TTF is explained by task characterst=0.238, p<0.05) and technology
characteristicsf=0.638, p<0.01), and consequently H1 and H2 arpatgd. 39.7% of
the variation in m-banking usage is explained byFT{#=0.630, p<0.01), providing
support for H3. Finally, 60.4% of the variationperformance impact is explained by
TTF ($=0.508, p<0.01) and m-banking usa@e.349, p<0.01), providing support for
H4 and H5, respectively.

In order to test the effects of age (H6) in thedelpthe sample was divided into
“younger” and “older” groups. The “older” group cpnsed those over 25 years old
(67%) and the “younger” group those no more thary@ars old (33%), which is the
same age division used by Moores and Chang (20a#)the older subsample, the
research model accounting for 66% of the variatiomperformance impact, and the
hypotheses H1, H2, H3, H4, and H5 were all statiii significant and consistent with
the full model (see Figure 3.2). For the youngebssumple, the path usage to

performance impact is not significant (H5), whielggests that use of m-banking plays
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no role in individual performance. The research ehaatcounted for 54.5% of the
variation in performance impact, and the H1, H2, 818 H4 are statistically significant.
In order to test the effects of gender (H7) in thedel, the sample was divided
into male and female groups. For the female subkaripe research model accounting
for 60.3% of the variation in performance impactidahe H1 to H5 were confirmed
(see Figure 3.2), yielding results that are vemyilair to the full sample model. For the
male subsample, the model explains 56.7% of thiati@m in performance impact, and
H1 to H5 were again supported. The male submsapilleerefore also consistent with

the full sample.
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(a) All (n=256)

R?=35.8%

(b) Younger Age Group (n=85) R%*=54.5%

R*=40.0%

R*=66.0%

(c) Older Age Group (n=171)

R?=39.7%

(0.340%#*

R*=60.4%

R*=37.1%

(d) Male Group (n=121) R*=56.7%

R%*=38.0%

2—,
(e) Fermnale Group (n=135) R*=60.3%

Note: t-test are shown in parentheses; *p<0.10<60p5; ***p<0.01;

Figure 3.2 Path models by group
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The f effect size captures the contribution of m-banKifig- and usage to the’Ralue

of the target construct of individual performanoehe structural model. The guidelines
for evaluating % are that values of 0.02, 0.15, and 0.35 respédgtiedresent small,
medium, and large effects (Cohen, 1988) of the gadous latent variable. Table 3.7
reports the evaluation of &ffect size on the structural model of this stugyr the full
sample, the individual performance evaluation dfifi effect size of 0.19 as belonging
to a medium effect size, thereby confirming tha évaluation criteria have been met,
thereby demonstrating the contribution of eachhef@éxogenous constructs of the TTF
model. In addition to assessing the degree of theaRes as a measure of predictive
accuracy, the author examines Stone-GeisseT'salie (Geisser, 1974, Stone, 1974).
This measure is an indicator to show the modeksligtive quality. As shown in Table
3.7, all of the ® values are considerably greater than zero, stiggette model’s

predictive quality.

Table 3.7 Total effects on individual performance ¥ subgroup

2 2
R r Effect Q ) Effect

Included Excluded Size Included Excludedq Size

Subsample

Usage— performance

Full 0.604 0.530 0.19 Medium 0.541 0.476 0.14 Medium
Young 0.545 0.532 0.03 Small 0.457 0.463 -0.01  Small
old 0.660 0.530 0.38 Large 0.596 0.482 0.28 Medium
Male 0.567 0.471 0.22 Medium 0.481 0.404 0.15 Medium
Female 0.620 0.568 0.14 Medium 0.566 0.520 0.11 Medium
TTF — performance

Full 0.604 0.450 0.39 Large 0.541 0.401 0.31 Medium
Young 0.545 0.289 0.56 Large 0.457 0.245 0.39 Large
Oold 0.660 0.548 0.33 Medium 0.596 0.496 0.25 Medium
Male 0.567 0.441 0.29 Medium 0.481 0.372 0.21 Medium
Female 0.620 0.440 0.47 Large 0.566 0.395 0.39 Large
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For testing the last two hypotheses (H6 and H7)caleulated a pooled error
term t-test to determine statistical significané¢eh® different path coefficients by age
and gender. PLS based on the multigroup analysi&AMapproach is suitable to
perform a comparison across a group such as aggeatter (Keilet al, 2000). The t-
test is then manually calculated to determine tifferdnces in paths between groups.

This statistical comparasion was carried out devid:

. Py~ Pa)
npy—1 oy —1 1 1
( 0 )2 'Sez(l) + ( @ )2 'Sez(z) R PR
M) + Mg =2 1)+ )~ 2 ) M)
Where
t = t-statistics withrf,) + n,) —2) degrees of freedom
Ny = sample size of the dataset for gender i eriag

S€, = standard error of path in the structural modejemder i or age i

,B(i) = path coefficient in the structural model ehder i or age i.

Table 3.8 shows the results for age and gendeerdiites. Based on age, our
results suggest that there is a difference in thth goefficients between usage to
performance impact. Because usage is a more inmpdeetor for the older subsample,
H6 is partially supported. For gender, the discnepais not statistically significant,
which means that usage and performance impactgaialg important for both genders

(H7 is not supported).
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Table 3.8 Results of pooled error term t-tests byubgroup

Younger Older Younger - Older
Path Path SE from Path SE from o

Coeff. bootstrap Coeff. bootstrap Statisties
TASK—-TTF 0.174 0.104 0.176 0.081 -0.545
TECH-TTF  0.662 0.088 0.711 0.069 -0.191
TTF—USAGE 0.598 0.064 0.546 0.082 0.315
TTF—PI 0.646 0.089 0.423 0.094 1.245
USAGE—PI 0.141 0.109 0.468 0.091 -1.933*

Male Female Male - Female
Path Path SE from Path SE from o

Coeff. bootstrap Coeff. bootstrap tStatisties
TASK—-TTF 0.253 0.086 0.237 0.088 0.133
TECH-TTF  0.571 0.092 0.680 0.078 -0.913
TTF—USAGE 0.609 0.066 0.645 0.064 -0.400
TTF—PI 0.451 0.103 0.560 0.111 -0.719
USAGE—PI 0.388 0.108 0.300 0.111 0.567

Note: *p<0.01.

3.6 Discussion

Over the past decades TTF has been applied toiexgaindividual performance of
technology usage, but to the best of our knowleddeas never been used to explain
individual performance in the moblie banking conte®/e asked users if they felt a
benefit of time savings and if they performed ficiah services faster by using m-
banking. The findings of this study indicate difeces in the age subsamples and
differences for the gender subsamples that arestadistically significant. The results
indicate that m-banking has a pronounced effectaonindividual's performance.
Analytical results obtained herein are consistenth whose reported in the current
literature that have demonstrated that both taskraglteristics and technology

characteristics strongly affect the task technolbigyOur model explains 62.9% of the
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variation in TTF, which is consistent with resuftem similar studies (Zhowt al,
2010). Study findings are also consistent with ¢hiosthe literature that state that TTF
and usage positively contribute to performance owpment (McGill and Klobas, 2009,
Lin, 2012). The analysis provides support for thedel. In particular, the results
demonstrate the importance of examining the usea gbarticular technology in
explaining individual performance. These findinggogorovide evidence that individual
performance is a function of both system usage &hH, which in turn provides

evidence on how m-banking adds value to indivigigaformance.

3.6.1 Theoretical implications

These findings provide some interesting theoreticaights into the usage and
individual performance of m-banking, which have heen the focus in earlier research.
Our theoretical model contributes to research bghllghting the importance of
studying demographic groups and by exploring tlieces of age and gender differences,
revealing that usage and individual performanceehahfferent results for each
subsample. Considering the use of new technologgymem and men have different
points of view. Venkateskt al. (2012) argues that women will use technology more
frequently for personal and emotional matters, e/hilen tend to use it more for task
accomplishment. Our results reveal that task cheriatics show no statistically
significant difference between the male and fensalesamples, which contradicts the
literature. Technology characteristics and usage esually important for male and
female groups and therefore impact on individuakfggemance. Goodhue and
Thompson (1995) demonstrate empirically that pertorce impact is a function of

both usage and TTF, not usage or TTF alone. Howdwerthe age subsample, m-
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banking usage is more likely to lead to performaimspact for the older than for the
younger group. This means that for m-banking, tbege to performance impact is not
statistically significant for the younger subsamphhich differs from Goodhue and
Thompson (1995) findings. For the younger subsarh@dendency is for an increasing
importance of the novelty associated with new tetdgy (Venkateshet al, 2012),
giving more importance to TTF, assuming that thegeshas no impact on performance.
Consistently, the findings also reveal that thedireffect of TTF on the older user to
performance impact is weaker than on the younger.

Although earlier studies have addressed m-bankdagption, the strength of the
current research lies in the fit between the task #®chnology characteristics to the
usage obtained by examining the individual perforoea This is indicated by the high
explanatory power of our research model. Our fathple model explains 60.4% of the
individual performance of m-banking compared to4de8% of the perceived impact in
learning management systems reported by McGill ldlatbas (2009), who also apply
the TTF model. Compared to earlier studies (sunmadrin Table 3.1), the research
models are thus a valuable contribution to thetexjsbody of research. This study
therefore makes an important contribution by higiting the role that task—technology

fit may have in influencing usage and performamepact of m-banking users.

3.6.2 Managerial implications

This study provides implications for financial eméses for influencing their
customers to adopt and use m-banking. M-bankingsusm® amongst those most likely
to exhibit a motivation to keep up with trends aredv ways of interacting with banking

channels to save time with their financial tranemst. Therefore, it is effective to
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undertake strategies to attract m-banking users wdad like to find new means of
interaction instead of using other traditional bagkchannels (Hoehle and Huff, 2012).
In line with findings of the age subsample, thellemge here is in meeting customers’
needs and making it easy to use, even to the eatamicouraging the use of the service
by promoting the benefits instead of the servitsgli. Also to be considered is the fact
that management information reports might help rgarato understand what the
customers are doing, but not what they might wardd. A survey or another form of
customer feedback might help them to realize wiey tvant to do or even capture new
ideas and suggestions.

We find that the matching between TTF and usagelag¥ individual
performance. TTF plays an important function in #fdity to use and lead individual
performance while striving to discover new wayschannels of performing financial
transactions. Potential users can also benefit dgremsing their concerns about
performance impact. Although organizations in gaheontinually seek new solutions
to assess, understand, and strategize the runmhiagsaccessful business, this study
provides some strategy insight through system deweént and marketing services to
promote adequate services to meet end-users’ nEedshe younger group, the usage
plays no role on performance impact while the TT&yp a significant part, which is
important to promote the technology and task thinotlys group. Despite this, our
findings reveal no significant differences basedtmgender subsamples. The analyses
based on both age and gender show considerablatanpe in the development and
marketing strategy to attract customers to thisnokh A possible reason is that the
young group tends to have a greater degree of makif-efficacy coupled with less

effort of use. What really matters in explainingfpemance impact in this group is TTF.
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For the older group the usage is more importam thahe younger group to explain
performance impact, because the older tend to fame difficulty in processing new
and complex information, and learn more througheatgd use of the new technology

(Venkatestet al, 2012).

3.6.3 Limitations and future research

This study has several limitations that should bkem into consideration when
generalizing its findings. Firstly, the data werahgred in the European Union (EU).
To enhance generalization future research shodldct@ross-country data that expose
national cultural values as moderators in ordentwe thoroughly explain both use and
performance impacts (Lest al, 2007b). Secondly, despite earlier research stigges
that students represent typical consumers (Ren@&§)Lthey may not fully represent
the population of all potential m-banking usersjclihmight be a threat to our findings.
To enhance generalization and external validitg, sample for future research could
include non-students. Thirdly, the model is timetsmal, it measures perceptions at a
single point in time, but perceptions change oumetas individuals gain experience
(Mathiesonet al, 2001, Venkatesh and Davis, 1996). This changarhpkcations for
researchers and practitioners interested in piadictsage and performance over time,
which need to be considered. Future research melyde longitudinal data and
examine the research model at different time psrititereby providing greater insight

into the usage and individual performance of m-iramnk
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3.7 Conclusion

The huge explosion of mobile device usage andrtitiatives in the electronic banking
sector have drawn the attention of researchersrtbwabanking adoption. However,
the influence of m-banking usage and individualfqrenance considering the TTF
impact has received limited attention. Our reseassks to understand the determinants
of TTF, m-banking usage, and individual performanegh the added dimensions of
the age and gender subsamples. In the full sample,explains m-banking usage, and
TTF and usage explain performance impact. In tHesample we find statistically
significant differences between younger and oldésamples on path usage and TTF to
performance impact. Therefore, usage is a more fitapb factor for the older
subsample and TTF is more important for the yoursgdgasample. Overall, our study
confirms the importance of TTF’'s impact on usagd ardividual performance of m-

banking.
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Chapter 4 - Understanding the impact of m-banking on
individual performance: DelLone & McLean and TTF

perspective

4.1 Introduction

Mobile banking (m-banking), also referred to asl @#one banking, is the use of
mobile devices such as personal digital assistgf®A), mobile telephones,
smartphones, and tablet computers to access bameabgorks via the wireless
application protocol (WAP) for financial serviceShaikh and Karjaluoto, 2015). M-
banking enables users to access account balaraebijlls, transfer funds, and perform
other financial services, at any time and anywhkrs. widely recognized that the use
of m-banking is influenced by more than the corevise. Use decisions might be
influenced by the service quality of the interantwith personnel, task characteristics,
and many other factors. These factors are conslderenlarge the core service in the
eyes of the customer, such that customers resppmath the core and the enlarged
service when making use decisions.

We applied the terminology of the individual perf@ance to express the idea in
the m-banking context of efficiency and effectivesgerforming banking tasks. This
paper explains the benefits of performing bankiagk$é at a high level, since time
saving and effort can be a source of individualfqgrerance. Use and end-user
satisfaction have an important impact on m-bankimglividual performance.
Performing banking tasks at a high level can be@wce of individual performance,

bringing feelings of control and fulfilment.
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An extensive body of research has been developadderstand the determinants of m-
banking adoption. In their literature review of raring research between the years of
2005 and 2014 (which includes 55 studies), Shaiktl Karjaluoto (2015) report
motivations, attitudes, behavioural intention, abcsystems, and associations that
influenced potential m-banking adopters. Hoettlel. (2012) identified 56 m-banking
adoption research sources published between 20812840. Another m-banking
literature review published by Dewan (2010) lissafiticles published between January
2000 and May 2010, identifying five main categaries-banking overview and
conceptual issues, m-banking applications and casdsanking behavioural issues,
infrastructures of mobile users and networks, drategyic, legal, and ethical issues. To
enhance the current understanding of m-banking,dde{®010) emphasized the need
for more theory-based empirical research from a-traditional perspective. We
provide further insights into individual performa@&démplications within the broad
conceptualization of fit amongst task characterssttechnology characteristics, system
quality, information quality, and service quality.

The objective of this study is to address the foligy research questions: (1)
What determinants influence m-banking use, end-wssgisfaction, and individual
performance? (2) Does task technology fit (TTF)ehanly a direct effect on individual
performance? (3) Does TTF moderate the use onntfigidual performance and the
user satisfaction on the individual performance”amswer these questions and provide
a better understanding of the impact of m-bankimgimdividual performance, we
develop a theoretical model that combines the DeL& McLean (D&M) model
(DeLone and McLean, 1992, DeLone and McLean, 2@88)the TTF model (Goodhue

and Thompson, 1995), by including the moderatiigotfof TTF on the link between
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use and individual performance, and the link betweser satisfaction and individual
performance. Based on that, our contribution whik tesearch is twofold. Firstly, to the
best of our knowledge this is the first time thHe D&M model (DeLone and McLean,
1992, DelLone and McLean, 2003) and the TTF modebffBue and Thompson, 1995)
are combined on m-banking individual performandei&aAs our study is based on two
well established theories, the integration into iagle model contributes to the
information system (IS) discipline. Secondly, thesearch examines the importance of
TTF not only as a direct effect on individual perm@ance, but also as the moderator
effects of use and user satisfaction on indiviqagformance. We expect this study to
offer instrumental insights to m-banking managerdiiem to apply the right policies to
retain users and attract potential m-banking aaepte
The remainder of this paper is organized as folldWe first revisit the literature

related to m-banking individual performance. Thedttetical bases of the study are then
described. The D&M model and TTF model are the fation for the theoretical model
of the study. Following this, the research methodgland the data analysis using
structural equation modeling are presented. Thempapncludes with a discussion of
results, contributions to theory and practice, tamons, and suggestions for future

research.

4.2 Literaturereview

4.2.1 M-banking individual performance

M-banking is defined as the product or servicerefiieby the financial industry using a

mobile device, namely a mobile phone, smartphonéalilet (Shaikh and Karjaluoto,
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2015). Kimet al. (2009) also trace another definition for m-bankasythe subset of
applications of mobile e-commerce offered by theaficial industry. In fact, mobile
commerce is also known as a subset of e-commemrteuies radio-based wireless
devices to conduct business transactions over éte(ieng and Zixing, 2003).

In recent decades the banking industry has face@rale challenges and
transformations. The evolution from a focus on lammtric (branches and ATM) to
place-centric (internet banking) and then to eq@ptytentric (accessible anywhere, 24
hours per day and 7 days a week) has brought tamegs and reduced customer
queues. Equipment-centric vision brings the custooheser to the bank since (s)he
needs only a mobile device to carry out a finanseilvice. In local-centric banking
customers need to go to a physical place (a branan ATM), which may not be close
to them. In place-centric banking, customers canveniently carry out the vast
majority of banking transactions remotely, providbet they have a computer with
internet access. Consumers favour specific bankingnnels for specific product
categories.

Three broad literature reviews have examined m-bgnkom different angles
and revealed the factors and motivations that emibe¢ the adoption and behaviour
intention (Shaikh and Karjaluoto, 2015, Dewan, 20ehleet al, 2012). This helped
us to characterize the development of this resestrelam and show where it is today.
To the best of our knowledge, there is no earlesearch on m-banking individual
performance. Based on that, and motivated by tbeareh gap mentioned, we provide
further insights on individual performance at tlestgadoption phase. Additionally, the
growing amount of recent m-banking research shawsigns of saturation. The targets

of these recent studies are adoption (Malaquiastamdng, 2016, Tran and Corner,

76



Chapter 4- Understanding the impact of m-bankingndividual performance: DeLone & McLean and
TTF perspective

2016), behaviour intention (Afshan and Sharif, 20&8option and rejection behaviour
(Laukkanen, 2016), and intention to use (Mortiraeal, 2015). In the current research
we focus on individual performance applying two misgd namely the D&M IS Success
model (original and updated version) (DeLone and.é4m, 1992, DeLone and McLean,
2003), and the TTF model (Goodhue and Thompsorg)1%We select these models as
the most appropriate and integrated to develogpthposed conceptual model for this
study, which is to understand the significance dbanking on individual performance.
The term “performance” usually relates to effeatees and productivity.
Individual performance is highly important for arganization as a whole and for the
individuals working in it (Sonnentag and Frese, 200n this research we adopt this
term not in an organizational context, but at thaividual level, to express the idea in
the m-banking context of efficiency and effectivemeat performing banking tasks.
Performing banking tasks at a high level could exbaime saving and effort and can
be a source of individual performance. For Sonrgeatad Frese (2002) accomplishing
tasks at a high level of proficiency or ease caralsmurce of performance, bringing
feelings of mastery and pride. Poor accomplishnagnt outright failure in achieving
one’s goals might be a source of dissatisfactioeven general feelings of shame.
Several examples related to the criticality of tinme performing financial
transactions, such as stock market operations,haylely sensitive due to market
volatility and to theijust-in-timenature, Checking an account balance or even vegify
a salary deposit or payments processing are m-bgritkansactions that aim to meet
market and customer demands of high level of inldial performance. In the next two

subsections we describe the theories applied srésearch.

77



Chapter 4- Understanding the impact of m-bankingndividual performance: DeLone & McLean and
TTF perspective

4.2.2 DelLone & McLean

The original D&M taxonomy was based on Mason’s @9modification of Shannon
and Weaver’'s (1949) mathematical theory of commatioas, which identified three
levels of information: (a) the technical level (acacy and efficiency of the system that
produces it); (b) the semantic level (its abilibyttansfer the intended message), and (c)
the effectiveness level (its impact on the recgiy®8hannon and Weaver, 1949). Mason
(1978) adapted this theory for IS and expandedetfextiveness level into three sub-
categories: (a) receipt of information, (b) infleeron the recipient, and (c) influence on
the system. The original D&M model (Figure 4.1)nteed six factors for the success
of IS, namely system quality, information qualitgystem use, user satisfaction,
individual impact, and organizational impact. Tgeneral theory of IS posits that the
match between information quality and system quaditmore likely to have a positive

impact on performance if the end-user feels satisfa and uses the system.

]
System 1
Quality - USE
1
; 1 Individual Organizational
. ! Impact |:> Impact
Information . User
Quality Satisfaction

Figure 4.1 Original D&M IS success model

Pitt et al. (1995) observe that the D&M information systemcass model did
not include a measure of IS service quality. Thelele that it is necessary to include
IS service quality, and further assert that systgmlity, information quality, and

service quality together have an impact on IS us@ aser satisfaction. Based on
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additional research, the Original D&M Success models updated, and the key
addition in the updated model was the inclusioses¥iice quality. Recently Pettet al.
(2013) reviewed the literature published from 128®7 that covered multiple levels of
analysis, different types of IS, and different @xt$ to develop a taxonomy of IS
success. Driven by the need for a process by winialnderstand IS success and its
impacts, this taxonomy developed five determinaictess categories: task, individual,
social, project, and organizational characteristisvertheless, given that the focus of
task characteristics is applied to the activitiegported by the organization and that we
are interested in analysing at individual level, fired the Goodhue and Thompson
(1995) theory more suitable (see the next subsgcti

Several articles have been published in the ITi¢Rl fthat use the D&M IS
Success model (original and updated version) aghéeretical basis. These include
knowledge management systems (KMS) (Velasgeeal, 2009), learning success
systems (Lin, 2007, Cheok and Wong, 2015), websitesess goals (Schaupp al,
2006), implementation success of enterprise resquienning (ERP) (Tsait al, 2012),
evaluation of the electronic health record (Bosstml, 2013), and employee portal
success (Urbacét al, 2010). Several authors demonstrate that D&M @ankine with
other models such as the unified theory of accegtand usage of technology (UTAUT)
to explain electronic patient records (Mailéttal, 2015); D&M with trust dimension to
explain repurchase intention in online servicesu(ld$ al, 2014), or continuance
intention of mobile payment service (Zhou, 2013). dddition, Urbach and Mdller
(2012) expose several applications of each dimansfathe D&M model, but to the
best of our knowledge there is no literature on@&& model in m-banking individual

performance
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4.2.3 Task technology fit

Building on performance impact theory, Goodhue &hdmpson (1995) used the TTF
model (Figure 2) to explain IS performance impddiF refers to the matching of the
capabilities of the technology to the requiremeoniftdhe task, that is, the ability of
technology to support a task. The model theoriziest tthe fit between task
characteristics and technology characteristicsuénftes the use and performance
impact (Goodhue and Thompson, 1995). A betterffiask-technology characteristics
will encourage the use of m-banking, while the ggt@oreduces use intention (Lee
al., 2007a). The TTF model assumes users to be ratohthat they will use the
technology as long as it best supports the tagkrdst in this model derives from the
fact that the TTF construct is treated as a congegih these three success dimensions

embedded in it.

Task

Characteristics /
Task

USE

Technology
Fit

k.

Technology Performance
Characteristics Impact

Figure 4.2 TTF model

There are several applications applying the TTF ehaglich as explaining use
of blogs (Shangt al, 2007), KMS use (Lin and Huang, 2008), locatiosdzhservices

(LBS) (Junglaset al, 2008), use of information technology (Dishaw &trbng, 1999),
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use of mobile commerce in the insurance industme(gt al, 2007a), performance
impact using learning management systems (LMS) (Ma&®d Klobas, 2009), and
mobile work support (Yuaret al, 2010). Several investigations show that TTF can
combine with other models such as UTAUT to explager adoption of m-banking
(Zhou et al, 2010), TAM to explain users’ intention to use el@ss technology in
organizations (Yeret al, 2010), and UTAUT combined with the initial trusiodel

(ITM) to explain m-banking adoption (Oliveiet al, 2014).

4.2.4 Integrated model of D&M and TTF

The D&M IS Success model (original and updatediga)gDeLone and McLean, 1992,
DeLone and McLean, 2003) and the TTF model (GoodimgeThompson, 1995), focus
on different aspects/dimensions and have diffepenspectives on the influence of use
and individual performance. Each model focuses aersain perspective, which can
hardly be embraced in its entirety and variety osgble situations by a particular
model (Abugabah and Sanzogni, 2010). Each modes$tn@sgths and weaknesses, and
these are offset and complemented by combiningvéin®us models. The D&M and
TTF models complement each other, meaning thatr tt@nbination is useful for
understanding the impact of individual performaraed IS discipline. Moreover,
weaknesses in the two models can be compensatdx foonnecting them with each
other. For example, the D&M model’s weakness is |tk of consideration of how
well technology characteristics fit the task ch#gestics. On the other hand, TTF
models do not include system quality, informatiamalgy, or service quality toward m-
banking user satisfaction. The convergent congrwét both models improve our

understanding of m-banking use and individual penénce.
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4.3 Research moddl

M-banking is one of the most important issues maficial industries. In this study we
posit that TTF, the measures in D&M IS success,thrdservice quality in the updated
D&M model play important roles in the individualnpemance. We propose a research
model that is theoretically grounded on two wethbsished theories: D&M and TTF.
Goodhue and Thompson (1995) tested the effectdoficual performance based on the
task characteristics, technology characteristiod, sse. The D&M model (original and
updated versions) proposed an IS success modethvdrgues that system quality,
information quality, and service quality affect umed user satisfaction, and that all of
these lead to individual and organizational perfamoe impact. Since the use, user
satisfaction, and individual performance becomeargnt issues of m-banking, the
integration of both models could offer valuableigh$és to m-banking managers.
Regarding the moderating effects, the study alsts tithe moderating effect of TTF on
the link between use and individual performancel, e link between user satisfaction

and individual performance. The research modeésaled in Figure 3.
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Task- H11
H1a technology fit
TTF
""""""""""""""""" H11a |
Y
H6 Individual

performance

H7

User
satisfaction

IS Sucess Model (DeLone & McLean, 1992, 2003)

Figure 4.3 Research model

System quality comprises the desirable charadesi¢e.g. ease of use, system
flexibility, and system reliability) of an informan system (Pettest al, 2008, DelLone
and McLean, 1992). Measuring the quality of infotima systems is a
multidimensional process focusing on many of theeats of a system such as system
features, quality features, usability aspects, @heér features related to technical issues
(Urbach and Mdller, 2012). Typical measures ofdixgtem quality in traditional studies
include response time, ease of use, flexibilityd atability (Wu and Wang, 2006). Due
to a device’s physical restrictions, such as thalksize keypad, small screen, and other

constraints, by enhancing overall m-banking systmmlity we expect to mitigate
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negative factors. Taking this background into aotphigher system quality is expected
to lead to greater TTF, more use, and increased saisfaction, which will lead to
positive impacts on individual performance.

Hla: System quality has a positive influence on TTmubanking.

H1b: System quality has a positive influence on usedfanking.

Hlc: System quality has a positive influence on uaéisfaction of m-banking.

Information quality comprises the desirable chamastics (e.g. relevance,
accuracy, timeliness, completeness, understanding, accessibility) of the system
outputs; that is, management reports and Web pg&geteret al, 2013). For Akteet al.
(2013) information quality plays a critical role developing a positive attitude toward
the benefits of using a specific information tedogy (IT). For Urbach and Miiller
(2012) the information quality is often seen as a key anteoedé user satisfactidn
The information quality shapes attitudes about rmftion and system satisfaction,
which in turn influences behavioural beliefs, sashperceived usefulness and perceived
ease of use, and, consequently, behavioural atitundti usage intention of m-banking
(Wixom and Todd, 2005). Therefore, we propose thlewing:

H2a: Information quality has a positive influence ofiFlin m-banking.
H2b: Information quality has a positive influence @ewf m-banking.

H2c: Information quality has a positive influence @eusatisfaction of m-banking.

Service quality is the quality of the support (ergsponsiveness, reliability,

conciseness, technical competence, and empathgredmel) that system users receive

from the IS department and IT support personneL{de and McLean, 2003, Pettetr

84



Chapter 4- Understanding the impact of m-bankingndividual performance: DeLone & McLean and
TTF perspective

al., 2008). Service quality is often described as hwell a delivered service level
matches customer expectations. Adapted from the dEmarketing, Pitiet al. (1995)
refer to service quality as a popular instrumemtrfeasuring IS function. They note
that most IS effectiveness measures focus on tha&upts rather than the services, and
IS effectiveness will be estimated incorrectly ¥ $ervice quality is not included. Due
to the physical dimensions of the device, theresareeral issues faced by m-banking,
such as usability problems. We expect that ensuhiegoverall quality of the support
can reduce or even eliminate potential usage pmudbldherefore, we hypothesize:

H3a: Service quality has a positive influence on Tikn-banking.

H3b: Service quality has a positive influence on usedanking.

H3c: Service quality has a positive influence on wssgisfaction of m-banking.

The individual performance in this study is verynsstent with the IS success
model proposed by DelLone and McLean (1992), whtekes that both use and user
attitudes influence the IS impact on individual fpenance. IS performance as
“perceived outcome from IS use” reveals a very mgjroelationship between user
satisfaction and intention to use (&tial, 2008). Individual performance impact in an
IS context refers to the actual performance of ragividual using an IS. In the m—
banking context it is the ability to carry out bark transactions with the least
expenditure of time and effort, thereby enhanchgwell-being of the user. Sonnentag
and Frese (2002) link their research on indivicagformance to the research on work-
related well-being. They discuss if and how wellRgeand performance are empirically
related and argue, especially, that self-regulatmght account for such a relationship.

In the updated version, (DeLone and McLean, 2008)model explained the construct
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as follows: “Use must precede ‘user satisfactiam’a process sense, but positive
experience with ‘use’ will lead to greater ‘usetigfaction’ in a causal sense”. The
increased user satisfaction will lead to a gredtgention to use, which will
subsequently affect individual performance. Henttee following hypotheses are
proposed:

H4: The use affects the user satisfaction of m-bankin

H5: The user satisfaction affects the use of m-bankin

H6: The use of m-banking influences individual pemfance.

H7: The user satisfaction of m-banking influencesviadial performance.

In the broad TTF perspective, tasks are defineda@®ns carried out by
individuals in turning inputs to outputs to satisfieir information needs (Goodhue and
Thompson, 1995). Task characteristics are thoseliach a user might use information
technology. Tasks can vary in a number of dimerssigask non-routineness, task
interdependence, and time criticality. The propositis that as tasks become more
demanding or the information technology offers lesgctionality, users’ evaluation of
the information technology will decrease. Technglocharacteristics is the tool
(hardware, software, data) used by end-users nyingrout their tasks (Goodhue and
Thompson, 1995). The attributes of these technetoguch as design and other factors
can affect usage and users’ perceptions of thentdéahy. M-banking technology
characteristics make the technology attractiveh® wsers, and allow tasks such as
accessing account balances, paying bills, transéefunds, and other financial services.
Another important aspect is the design. Design ctdfhow, and how much, a

technology will be used (Fildest al, 2006). Thus, poor or unintended design choices
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will result in a technology being ignored or ovexdbwed by another. Thus, we
hypothesize the following:
H8: Technology characteristics have a positive infagean TTF in m-banking.

H9: Task characteristics have a positive influencd®R in m-banking.

TTF is the perception of fit amongst the task cb@mastics and technology
characteristics that will positively influence thechnology’s use and individual
performance (Goodhue and Thompson, 1995, Good998)1When the users feel that
the technology is capable of supporting the taskaatd, they show good individual
performance. Therefore, perceived TTF is predittede a significant precursor of m-
banking use and individual performance.

H10: Task-technology fit has a positive influence se of m-banking.
H11: Task-technology fit of m-banking has a positiveflience on individual

performance.

We expect that the effect of TTF moderates theceftd use on individual
performance, because the task and technology dkasiics of m-banking will
encourage the use of this service. It is possibhlt when users perceive that a
technology supports m-banking end users’ task rements, the TTF will be high.
When consumers begin to use a particular technadagit as m-banking they will pay
more attention to its novelty and the tasks itspsuts (Venkateslet al, 2012); as
experience increases, the user will expect thdtenid TF will positively moderate the
effect on individual performance. On the other hahé moderating effect of TTF on

user satisfaction to explain the individual perfarmoe is weaker for m-banking users
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with high TTF. Based on this, we expect that ussrsfaction is less important in

explaining individual performance when the TTF lagehigh. Thus, we hypothesize:

Hlla TTF will moderate the effects of use on indivitlparformance, such that the
effects will be stronger among users with high TTF.

H11b: TTF will moderate the effects of user satisfaction individual performance,

such that it will be weaker among users with highiT

4.4 Methods

4.4.1 Measurement

Our target population is the current users of mkbeqn Our study was conducted in a
European country (Portugal) in the context of usérs-banking. M-banking supports
miscellaneous financial services that can be aedassing a mobile device over a wide
geographic area and at any time.

All measurement items (Appendix A) were adaptedhftdrbachet al.(2010),
Zhouet al.(2010), Wu and Wang (2006), and Lin and Huang 80@&ith slight
modifications. From the literature, system qualBy SQ), information quality (INFQ),
service quality (SERQ), and individual performad came from Urbacht al.

(2010); task characteristics (TASK), technologyrekteristics (TECH), and USE were
adopted from Zhowet al.(2010); user satisfaction (US) from Wu and War@0@), and
task technology fit (TTF) from Lin and Huang (2008he items for all constructs are

included in Appendix A.

4.4.2 Data

A questionnaire was initially developed in Engliblased on the literature, and the final

version was independently translated into Portugumsa professional translator, and
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then back into English by a different translatoetsure translation equivalence (Brislin,
1970). The data were collected using an onlingeguconducted via a popular survey
website between November 2014 and February 2015t Mams were measured using
seven-point Likert scales, ranging from totallyadjeee (1) to totally agree (7). To test
the instrument, a pilot study was conducted onoaigiof 30 college students who were
not included in the main survey. A total of 1,10énails were sent in November 2014
providing the hyperlink to the survey and invitipgrticipation in it. A follow-up
reminder was sent in January 2015 to non-resposd@89 responses were received at
the end of February 2015, which corresponds to & @&rcent response rate. 96
responses were removed due to incompletenessnte@33 (21.2 percent) with valid
and complete responses. To test for non-resporese thie sample distribution of the
early and late respondent groups were compared tisshKolmogorov-Smirnov (K-S)
test (Ryans, 1974). The sample distributions of tiv® groups did not differ
significantly, indicating an absence of non-resgobgas (Ryans, 1974). The results
revealed no statistically significant difference-@1), indicating the absence of non-
response bias. Additionally, to test for common hodt bias, the marker variable
technique was employed (Malhotet al, 2006, Lindell and Whitney, 2001). No
significant common method bias was found in tha dat.

The study addresses m-banking users. A total ofré§8ondents (60%) are men;
111 (48%) of the respondents are 35 years old enger. Concerning m-banking usage
frequency, 33 percent use it every day and 41 petoetween three to five times per
month. Detailed descriptive statistics relatinghe respondents’ characteristics are in

Table 4.1.
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Table 4.1 Sample characteristics

Distribution (n=233)

Age Education

<25 19 8% High School or below 19 8%

25-30 46 20% Undergraduate degree 30 13%

31-35 46 20% Bachelor 129 55%

36-40 39 17% Master’s degree or higher 55 24%

41-50 57 24%

>50 26 11%

Gender M-banking usage frequency

Male 139 60% Occasionally use 24 10%

Female 94 40% 1-3 times a week 38 16%
3-5 times a month 94 41%
Every day 77 33%

4.5 Results

The data analysis was carried out using structacalation modeling (SEM). The
models were estimated with partial least squareS)Rvhich has been widely selected
as a tool in the IS/IT field (Chiat al, 2003). PLS was chosen because: (i) not all items
in our data are distributed normally (p<0.01 bagsedolmogorov-Smirnov’s test); (ii)
the research model has not been tested in thatliter;, (iii) the research model is
considered to be complex; (iv) PLS estimation rezpiten times the largest number of
structural paths directed at a particular constim¢he model (Chin, 1998a, Gefen and

Straub, 2005). The sample in our study met the sseeg conditions for using PLS.
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Smart PLS 2.0 M3 (Ringleet al, 2005) was the software used to analyse the

relationships defined by the theoretical model.

4.5.1 Measurement model

Tables 4.2 and 4.3 present the measurement magldts.eThe results for composite
reliability (CR) are greater than 0.9, indicatingat the model has good internal
consistency. The good indicator reliability was laated based on the criterion that the
loadings should be greater than 0.70. As seen lreT&3, the loadings are above 0.70.
Average variance extracted (AVE) was used to tesvergent validity. AVE should be
higher than 0.50 so that the latent variables éxpteore than half of the variance of
their indicators (Henselest al, 2009, Hairet al, 2014). As is also seen in Table 4.3,
AVE for each construct is above the expected thlolesbf 0.5, ensuring convergence.
These results assure the validity and reliabilitythee measures in this research. To
further examine the discriminant validity of the asares used, two methods were
employed. First, the square roots of AVEs (diagoglainents) are greater than the
correlation between each pair of constructs (adigdnal elements) (Fornell and Larcker,
1981). Second, to ensure the discriminant validiy, loadings should be larger than
cross loadings (Chin, 1998a, Gdazal, 2010, Grégoire and Fisher, 2006). In Table 4.3
we can see that the square root of AVE (in boldjigher than the correlation between
constructs. The measurement model results inditeatethe model has good internal
consistency, indicator reliability, convergent d#ly, and discriminant validity. Hence,
the constructs of our model are statistically didtiand can be used to test the structural

model.
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Table 4.2 PLS loadings and cross-loadings

Constructs SYSQ INFQ SERQ USE US PI TASK TECH TTF
System quality SYSQ1 .94 .79 .59 .69 79 77 44 .69 72
SYSQ2 .95 .79 .54 .63 73 .70 41 .66 .67
SYSQ3 .95 .82 .59 .61 74 .68 .40 .67 71
SYSQ4 .95 .81 .55 .67 76 74 A7 .67 71
SYSQ5 .90 .82 .56 .67 .80 69 .44 71 74
Information INFQ1 .82 .94 .58 71 77 .75 .48 .75 .78
quality INFQ2 .82 .93 .59 .70 g7 74 43 .70 .75
INFQ3 73 .87 .54 .61 .67 .63 .42 .63 .67
INFQ4 .78 .91 .59 .62 72 .68 .45 .67 72
INFQ5 72 .87 .57 .58 72 61 .40 .63 .67
INFQ6 .76 .88 48 .63 .73 .65 .39 72 74
Service quality SERQ1 .58 .58 .96 .51 58 57 45 .51 .54
SERQ2 .60 .60 .97 .51 59 59 45 .54 .57
SERQ3 .56 .58 .97 46 56 54 41 49 .53
SERQ4 .57 .60 .92 A7 56 .55 .39 48 .52
Use USE1 68 .69 .51 .97 .81 .78 55 .61 .69
USE2 .67 .66 49 .95 .80 .78 .58 .58 .64
USE3 .66 .70 A7 .95 .81 .77 .53 .57 .67
User Usl .76 74 .55 .81 .96 .80 .48 .65 .75
satisfaction us2 .82 .82 .59 .82 98 .84 52 71 .78
uUs3 .81 .82 .60 .83 .98 .83 .53 .70 .78
us4 .79 .78 .59 .83 .98 .84 53 .68 77
Individual PI1 71 .69 .55 .76 .78 .95 .50 .58 .66
performance P12 71 72 .55 71 78 .92 47 .61 .67
PI3 72 71 .55 .81 .83 94 55 .68 .67
Task TASK1 .35 .35 .35 .50 42 42 84 .36 .40
characteristics TASK2 .45 .48 .38 .56 bS51 51 .90 45 .52
TASK3 41 .40 A2 48 46 .46 .86 .40 .50
TASK4 .36 .39 37 44 40 .40 .82 .33 43
Technology TECH1 .66 .68 .50 .57 .66 .64 .42 .91 71
characteristics TECH2 .57 .63 41 .45 S55 49 35 .88 .65
TECH3 .69 72 44 .56 .64 .64 .40 .91 .69
TECH4 .59 .62 .50 .56 59 54 41 .78 .62
Task TTF1 71 .73 .51 .69 76 .71 .50 73 .94
technology fit TTF2 72 75 .55 .67 .76 .67 .53 71 .95
TTF3 68 74 .52 .56 .67 59 .49 .68 .89
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Table 4.3 Means, standard deviations, correlationsand reliability and validity measures (CR, CA,
and AVE) of latent variables.

Constructs Mean SD CR CA 1 2 3 4 5 6 7 8 9
(1) SYSQ 540 117 .97 .97 .94

(2) INFQ 547 115 .96 .95 .86.90

(3) SERQ 5.16 1.30 .98 97 61 .6295

(4) USE 5.37 1.92 .97 .95 .70 .71 .5196

(5) US 5.38 1.50 .99 .98 .81 .81 .60 .8498

(6) PI 5.63 1.50 .96 .93 76 .75 59 .81 8934

(7) TASK 5.83 1.27 .92 .88 46 .48 45 58 53 586

(8) TECH 577 1.10 .93 .89 .72 .76 53 .61 .70 .646 .87

(9 TTF 5.63 1.20 .95 .92 .76 .80 57 69 .79 .7B5 .77 .93

4 5.2 Structural model

Since hypotheses H4 and H5 include a mutual inleebetween use and user
satisfaction that cannot be tested simultaneousdytested two different models. Model
1 assumes that the influence is from use to udesfaetion (H4), whereas model 2
flows from user satisfaction to use (H5). The resof the tests performed on the two
structural models are depicted in Figure 4.4. Tiygew path coefficients give the results
of model 1 and the lower ones of model 2. The matbfficient for the model with
bootstrapping t-statistics is derived from standardr with 5,000 iterations (Ha#t al,

2014).
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Figure 4.4 Research model

The results can be summarized as follows. The mexjahins 56.9% (in model
1) and 71.2% (in model 2) of the variation in m-kiag use. The user satisfactiof (
= .758, p < .01) is statistically significant in gaining the use, thus confirming
hypothesis H5. The system qualify<£ .236, p < .01 in model 1), information qualify (
= .252, p < .01 in model 1), and TTE £ .284, p < .01 in model 1) are statistically
significant in explaining use in model 1, but inaeb?2 are not statistically significant,
thus partially confirming hypotheses H1lb, H2b, ahtD. The service quality is not
statistically significant in explaining the usedaronsequently H3b is not confirmed.

The system quality(= .274, p < .01 in model 1 arfid= .422, p < .01 in model

2), information quality § = .190, p < .01 in model 1 aifi= .382, p < .01 in model 2),
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service quality f = .072, p < .10 in model 1 arfid= .108, p < .05 in model 2), and use
(B = .478, p < .01 in model 1) are statistically siigant in explaining user satisfaction,

thus confirming hypotheses Hlc, H2c, H3c, and Hde Todel explains 82.2% (in

model 1) and 71.8% (in model 2) of the variatiomger satisfaction of m-banking.

The system qualityfi{= .159, p < .05), information quality & .333, p < .01),
technology characteristicg € .313, p < .01), and task characteristfes (160, p < .01)
are statistically significant in explaining TTFughconfirming hypotheses Hla, H2a, H8,
and H9. The service quality is not statisticallgrsficant, and consequently H3a is not
confirmed. The model explains 72.9% of the variaiio TTF.

The use § = .412, p < .01), and user satisfactioh < .434, p < .01) are
statistically significant in explaining individuaperformance, thus confirming
hypotheses H6 and H7. The TTF is not statisticgithpificant, and consequently H11 is
not confirmed. The TTF was assessed as a moderasirigble in the relationship
between use and individual performance (hypothe&ika). The high value of TTF will
enhance the relationship between use and perfoenamgact = .322, p<.01). The
hypothesis H11lb, due thgi£ -.370, p<.01) lower value of TTF, will enhancee th
relationship between user satisfaction and indiaidoerformance. Thus, hypotheses
H1la and H11b are confirmed. The model explain8%7of the variation in individual
performance of m-banking.

Most of the hypotheses derived from the TTF moded ®&M model are
partially or totally supported (13 hypotheses total of 19 hypotheses) by our study.

The f effect size captures the contribution of one aorston another. Table
4.4 reports the evaluation dfdffect size for both models on the structural nhad¢his

study. In our model all significant structural Ipatto the individual performance range
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from small to large effect size. The path TTF tdiwdual performance shows a small
effect size; the path use to individual performasitcews a mediunm effect size, and the
path user satisfaction to individual performancdinds f effect size of .362 as
belonging to a large effect size.

The models’ predictive power was tested with a parametric Stone-Geisser’s
Q? value (Geisser, 1974, Stone, 1974). This measuaa iindicator to show a model’s
predictive quality. The test results show positiadues for use (& .518 in model 1
and G= .647 in model 2), user satisfaction®Q779 in model 1 and%® .679 in model
2), individual performance & .673 in both models), and TTF %€ .621 in both
models). Positive ®values indicate that the prerequisites of pregicpower for the
model are fulfilled (Hairet al, 2014). The findings regarding the 19 hypotheses a

summarized in Table 4.4
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Table 4.4 Results of hypotheses tests

Hypothesis i Support  f2 Effect size R

Use .569/.712
H1b: System quality»> Use .236***/-.023 Partial .032/,000 Small/-

H2b: Information quality— Use .252***[.085 Partial .030/.003 Small/-

H3b: Service quality> Use .052/-.010 No .005/.000 -

H5: User satisfactior» Use - [.758*** Yes - 1.497 Large/Large

H10: TTF— Use .284**/ 051 Partial .063/.000 Small/-

User satisfaction .822/.718
Hlc: System quality»> User satisfaction 2T4%%] 422%** Yes .101/.163 aitiMedium

H2c: Information quality—~ User satisfaction .190***/.382*** Yes .045/.131 aitiSmall

H3c: Service quality»> User satisfaction .072*.108** Yes .017/.025 -8im

H4: Use— User satisfaction AT8* - Yes .584/ - Large/bar

Task technology fit 729/ 729
Hla: System quality> TTF .159*%*%/,159** Yes .026/.026 Small/Small

H2a: Information quality> TTF .333**%/,333*** Yes .089/.089 Small/Small

H3a: Service quality> TTF .026/.026 No .004/.004 -

H8: Technology characteristies TTF .313***[ 313*** Yes .144/.144 Small/Small

H9: Task characteristics TTF .160***/.160*** Yes .070/.070 Small/Small

Individual performance 7791.779
H6: Use— Individual performance QL2741 2%** Yes .18181 Medium/ Medium

H7: User satisfaction~ Individual performance A34%FH] 434%** Yes .36262 Large/Large

H11: TTF— Individual performance .063/.063 No .104/.104 St8atall

H1l1la: Use x TTF- Individual performance .322%*%] 322%** Yes .06363 Small/Small

H1lb: User satisfaction x TTF— Individual -.370***/-.370*** Yes .095/.095 Small/Small

performance

Path-B: *p<.10; **p<.05; **p<.01; Effect size: > .350 tge; > .150 and .350 medium; > .020 arx.150 small (Chin, 1998b, Cohen, 1988)

4.6 Discussion

To the best of our knowledge, this is the first @mal research that investigates the

relationship integrating the TTF and D&M modelsdamnsiders the moderating effect

of TTF on the use to individual performance andrusatisfaction to individual
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performance in m-banking. Our results show, exéepH3a, H3b, and H11, that our
hypotheses are totally or partial supported.

The use of m-banking in our model is explained ysteam quality, information
quality, service quality, and TTF. The model expsab6.9% in model 1 (when the use
explains user satisfaction) and 71.2% in model Befwthe user satisfaction explains
the use) of the variation in m-banking use. Ourdtlgpses derived from system quality,
information quality, and TTF to explain use aretiadly supported, i.e. only supported
in model 1, and service quality is not supportedefther model). Considering only the
results of overall quality (SYSQ, INFQ, and SER@)hebanking to explain use, the
results are consistent with those reported in sinstudies (e.g. Urbagdt al, 2010).

Our research model validates the relationship batvtlee overall quality (SYSQ,
INFQ, and SERQ) of m-banking and user satisfactidre model explains 82.2% in
model 1 and 71.8% in model 2 of the variation serusatisfaction m-banking. There
are several influences of overall quality of thebamking system that enhance user
satisfaction, and consequently the positive efbectise, which is comparable with other
studies (e.g. Lin and Lee, 2006, Hollmaenal, 2013, Lin, 2007). Specifically, the
findings demonstrate how important it is to enhatiee system quality, information
guality, and service quality and the influenceladge on the user satisfaction.

The research model explains 72.9% of the variatioM TF. Compared with
other investigations exploring m-banking adoptiothwi TF application (Zhowet al,
2010), our study obtains a greater predictive powdrese results demonstrate the
positive effects of system quality, information ttya technology characteristics, and

task characteristics on TTF.
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The research model explains 77.9% of the variatioimdividual performance,
which presents a stronger predictive power (Cha98h). Based on the result, we argue
that use and user satisfaction lead to m-bankidtyisual performance. In addition, it
also confirms that TTF moderates the relationslefgvben the use and user satisfaction
of m-banking to explain individual performance. Qesults suggest that having a high
value of TTF means that the effects of use on iddai performance will be stronger,
but on the other hand, the moderate effects of saéisfaction on the individual
performance will be weaker. If the m-banking udeed that service fits their task needs,
the use will gain power and user satisfaction Wwike power in explaining the
individual performance.The implications of the stutb theory and practice are

summarized below.

4.6.1 Theoretical implications

From the theoretical perspective this study integraD&M and TTF to explain
individual performance of m-banking. We found tAatF has no direct influence on
individual performance, but when we applied the erating effect of TTF on use to
individual performance, and user satisfaction tdividual performance, our results
demonstrated that TTF plays an important role. \ihitse results the contributions of
the study are twofold: first, the study enhances liimited body of knowledge on m-
banking individual performance. To the best of dumowledge, most m-banking
research focuses on potential adopters. This srea of m-banking research that is as
yet unexplored. Second, some constructs have rextdimpact one to another, but
testing in combination with other constructs as ademation effect could play an
important role. This would enhance the validitytedting several scenarios to uncover

other insights.
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Regarding the effect of system quality, informatgpurality, and service quality
on use and user satisfaction, the results indibatiem-banking users are more likely to
use m-banking if they feel satisfaction using iapHsta and Oliveira, 2015). Once
again, the results suggest that the overall quaftythe m-banking system has no
statistically significant influence on use when rusatisfaction explains use (model 2).
While earlier work has emphasized the importancendbanking adoption, in post-
adoption behaviour we advance the knowledge bassiggesting that overall quality
affects user satisfaction and their relationshihwse of m-banking.

We believe that researchers undertaking futureesush technology individual
performance will find this study useful. The intative approach presented in this paper
should serve as a suitable model to evaluate therrdmant factors in technology

performance impact and can be used as a basistioe fresearch.

4.6.2 Managerial implications

This research has important practical implicatiorsdecision makers, specifically, an
approach to identifying IS properties that bankimgnagers can leverage on to improve
user performance on m-banking tasks. Exploringéfiects of time saving and less
effort on performing banking tasks can be a sowféndividual performance. Our
concern here is the time criticality and its relaship with efficiency and effectiveness,
and to expose the drivers that should be takenaic¢ount.

Our results suggest that managers seeking potesdiapters and users for
continuous use of m-banking service should focughensystem quality, information
quality, and service quality in order to enhancer gatisfaction. This finding is perhaps
the most important managerial lesson to be leabwrhuse today managers tend to

believe that the importance of measuring the oVqrallity of the system diminishes as
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the m-banking system matures and becomes mores sitikrefore, the alignments of
task characteristics, technology characteristigstesn quality, and information quality
strongly affect the task technology fit. Becausd®amnking provides service at any time
and anywhere, we recommend that managers focusnproving users’ utilitarian
benefits with m-banking service by, for examplehamncing system speed, reducing
system down time, enhancing the variety of featumad personalizing information and
tasks. Continually updating all information thatppaorts the m-banking users could
enhance the information quality. Irrelevant, inaete, or out-of-date information could
affect user satisfaction. One of the major chakengf providing the excellence of
service quality is keeping the competence, coustbsipfulness, and empathy of the
personnel, and their behaviour effects on the geioer of a positive customers’ word-
of-mouth (Choudhury, 2014). Due to lower labourtspseveral firms make strategic
decisions to outsource the call centre. A knowlatige agent can solve technical
problems in a timely fashion, while an incompetagéent can aggravate a customer’s
frustration, leading to customer complaints, redgdhe likelihood of future use of the
system, and harming the user company’s image (Rezhou, 2008, Yet al, 2014).
Based on these results, an understanding of usewvioeir toward m-banking
use, users’ satisfaction, and finally the individparformance requires concepts from
different theories. To achieve successful strategias recommended that decision-

makers base their action plans on the factorgitizdct the user.

4.6.3 Limitations and future research

Several limitations to our research must be ackadgéd. First, since it is our

assumption that there will be greater use of m-ban&ver time, a longitudinal study to
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assess this evolution will be of interest and meyvide more insights on how user
behaviour changes over time. Second, our studyadidnclude all task characteristics
for mobile work (such as task complexity). Herer mwajor concern is time criticality
and its effects on efficiency and effectivenespénforming banking tasks. Third, we
conducted this research in a single country havamg of the highest mobile
penetrations in the European Union (EU), but not nmbanking. To enhance
generalization, a comparison with different cowedyiwith a larger sample size, variety
of ages, and across a variety of cultures is weécom
We explained m-banking individual performance udd@M and TTF. Future

research may draw on other theories such as truestem perceived theory and explore
the effects of other factors. We encourage reseesdio conduct replication studies to

confirm (or possibly challenge) findings of thisidy in different regions or countries.

4.7 Conclusions

As the main focus of this work is the m-banking iwdual performance field, a
literature review was conducted in order to idgntife gaps and the best way to move
forward. While the majority of m-banking studiescéis on adoption and behaviour
intention, this work focuses on the post-adopti@mges. Retaining m-banking users may
be as valuable as thinking about potential adoptysintegrating the D&M and TTF
model, which complement each other, our empiricatkwseeks to understand the
drivers of use, user satisfaction, TTF, and indiaidberformance.
Our results point to a significant effect of systgomlity, information quality,

and TTF on m-banking use in model 1 (in which usplans user satisfaction). The
system quality, information quality, and servicealify play an important role on user

satisfaction. The TTF of m-banking is positivelyeated by system quality, information
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quality, technology characteristics, and task attarsstics. The results demonstrate that
use and user satisfaction are important preceddritedividual performance, and also
reveal the importance of the moderating effect§Tof over use and user satisfaction to
individual performance. Additionally, the use, usatisfaction, and moderating effects
of TTF provided more predictive power to m-bankindividual performance, which is
an important aspect to retain m-banking users. ;TWwasmnight learn more about how to
help m-banking managers to apply strategies tdnretsers or even attract potential
adopters. We believe researchers undertaking figtudies on technology individual
performance will find this study beneficial, and ynarovide more insights on user

behaviour development.
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Chapter 5 - Understanding m-banking individual
performance: The DelLone & McLean Model and the

moderating effects of individual cultural

5.1. Introduction

In recent years there has been a proliferatione@f channels in the financial industry,
one of which is the mobile banking (m-banking), e¥hiis important for allowing
customers to conduct a vast number of banking adimns at anytime from anywhere.
The effects of “anytime and anywhere” play an intaotr role in efficiency and
effectiveness of performing banking tasks, and rthrelationship with individual
performance.

It is important to include cultural characteristizs information system (IS)
research because a user’s cultural profile shajpsbeh perceptions of a system’s
features (Garfield and Watson, 1997). Users witlerain cultural profile could focus
their attention on some information while ignorinther (Overbyet al, 2004). For
Leidner and Kayworth (2006), information technolo@y) is often implicated in
failings of culture. Therefore, m-banking systenatfees appropriate for one culture
may not be suitable for others of a different adtiDespite the importance of this issue,
there is little empirical evidence on the culturdluence in the IS/IT field (e.g. Leet
al., 2013, Al-Smadi, 2012). In this paper we analyhe tndividual performance,
considering use and user satisfaction moderatebdebgulture dimension.

Several authors relate “performance” to effectessn and productivity (e.g.

Manzoor, 2012, Adler and Benbunan-Fich, 2012, Matdal, 2014). In this research
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we adopt the term “performance” to express the wfegfficiency and effectiveness at
performing m-banking tasks. This paper draws onamking individual performance
and cultural influence to link the use, continuesgt,uand user satisfaction, and makes
three contributions. First, we focus on system igahformation quality, and service
quality, with the appropriate level (e.g. functibtyaof the service, quality of the
information that m-banking provides, and overaport related to the service), and the
ability to convince and influence use and users&attion. The importance of
continually measuring the general quality of theviee and the alignment of those three
dimensions could reduce potential problems of mklvenservice.

Second, we identify the importance of leveraging thdividual performance
that links the use and continued use of the ser¢ideindividual performance, or the
ability to perform banking tasks at a higher leokkfficiency and effectiveness, and its
implications of time saving and less effort; (2eusatisfaction, which mediates the
quality of the overall system and the continued afdhe service; (3) use, which
satisfies all of the users’ needs. A higher cotr@taamong those three drivers could
reduce the attrition effect or even leverage thenlmer of potential adopters of the
service.

Third, which cultural characteristics moderate tise and user satisfaction effect
on individual performance? Studying the culturdhtienship with usage and users’
satisfaction at the individual level may explaieithbeliefs and behaviors. Toward this
end, connecting those constructs between use aed amisfaction to individual
performance may obtain insights to m-banking.

The structure of the paper is as follows. We nexin@ne earlier approaches in

the literature for m-banking and explain cultutaary and its model. We then present
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the research design, methodology, and results.llfindhe results are discussed,
including the implications for m-banking theory apdactice, and further possible

research directions are suggested.

5.2 Theoretical background and hypotheses

Adoption drivers dominate as the focus of mostaede about m-banking, and there is
an overload of m-banking adoption models. Recemtiytheir literature review of m-
banking research, Shaikh and Karjaluoto (2015) ntepb studies (between 2005 to
2014) associated with different kinds of motivatothat influenced m-banking
potential adopters. Another m-banking literatureile® carried out by Dewan (2010)
emphasized the need for more theory-based empnesalarch from a non-traditional
perspective. The constantly growing number of mkban papers is a sign that m-
commerce research shows no signs of saturatiorur@ithanassis and Giaglis, 2012).
Based on that, instead of presenting another refseanalyzing other determinants of m-
banking adoption, we believe it may be more valeao focus on retaining users
instead of thinking about potential adopters.

We focus on individual performance as a sourceffafiency and effectiveness
in performing banking tasks. The challenge is wvjgte m-banking service with a high
level of individual performance. Sonnentag and &ré2002) link the research on
individual performance to the research on worktegla well-being. For them
“accomplishing tasks and performing at a high lea#l be a source of satisfaction, with
feelings of mastery and pride. Low performance aodachieving the goals might be
experienced as dissatisfying or even as a persaihaie”. They also discuss if and how

well-being and performance are empirically relatadd argue, especially, that self-
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regulation might account for such a relationshipt Burton-Jones and Grange (2012)
achieving maximum performance of using IS, the esaysimust be used effectively.
Based on that, we propose to analyze the framewatkpoints to the interconnections
among use, user satisfaction, and individual perémrce, as critical enablers of m-
banking continued use and possible attraction témi@l adopters. Other arguments in
the performance impact literature suggest thatiniteal effects should occur at the
quality of the overall IT framework assets and teses (Mithaset al, 2011, Kannan
and Tan, 2005), which is very consistent with theLBne & McLean’s (D&M) IS
success model.

Figure 5.1 presents the proposed model of thisystlide dependent variable is
individual performance, referring to the efficienagd effectiveness at performing m-
banking tasks. The IS/IT adoption literature hasrbmfluential in providing guidance
for achieving excellence in technological use addpsion by individuals. While the
overall quality of IT/IS infrastructure providesethbasis or the foundation for m-
banking success, this paper draws its influenca fitee usage and user satisfaction and
its influences on the individual performance. lhestwords, although the D&M model
allows for evaluating the organizational impacteewe adopt the model to study
individual performance, because it is reasonablympatible with prior
conceptualization in the IS literature. Severakestigations show that the D&M model
can be partially applied or combined with other eledFor example, for Igbaria and
Tan (1997), individual performance becomes an itgmbissue in IT acceptance, usage,
and user satisfaction in the organizational conféiey concluded that user satisfaction
Is an important factor affecting system use and ith@as the strongest direct effect on

individual performance. In an empirical study ofb@anking, Lee and Chung (2009)
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found that system quality and information qualitgndficantly influence customers’
trust and satisfaction. Ali and Younes (2013) stddithe relationship between
information systems and users by examining indi@igherformance on several factors,
including system quality and information qualityhély combined the D&M, task-

technology fit (TTF), and technology acceptance ehd@AM) to study the impact of

information systems on user performance.

System
quality

™ |ndividual
P performance

3

Figure 5.1 Research model

N/

5.2.1 Original and updated DeLone and McLean’s ISugcess model

Our study is based on DeLone & McLean’s IS Sucesedel (original and updated
version) (DeLone and McLean, 1992, DeLone and Maol.2803). The original version
of the D&M model reviewed IS success measures aewised a model of the

interrelationships between six IS success factds:system quality, (2) information
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quality, (3) use, (4) user satisfaction, (5) indival impact and (6) organizational impact.
Later, in the updated version, DeLone and McLe&982 added the “service quality”
measure. For D&M, “to measure the success of desgygtem, ‘information quality’ or
‘system quality’ may be the most important qualitymponent. For measuring the
overall success of the IS department, as opposeditddual systems, ‘service quality’
may become the most important variable”. M-bankisgrs may face several problems
and usage trouble that should be mitigated. Progiddequate support for the end user
could encourage continued use and end user saitsfac

The purpose of this study, therefore, is to masth theoretical and empirical
advances concerning the relationships among theepgons of system quality,
information quality, service quality, use, userigfattion, and the influence on
individual performance in m-banking. The main hymsis that we advance in this
paper is that a high level of the overall qualifytlte system in an m-banking context
will influence the use and user satisfaction, andsequently that both of these lead to
individual performance. The hypotheses are preddgtow.

DeLone and McLean (1992) investigated the religbdf the system, system
accuracy, flexibility, online response time, andseaf use as a part of the system
guality dimension. More specifically, they incorpted four scales from Bailey and
Pearson (1983) into the system quality: (1) corsmee of access, (2) flexibility of
system, (3) integration of systems, and (4) respdimse. There are several negative
effects associated with m-banking services, sug@nadl screen, uncooperative keypad,
communication bandwidth, and other constraints €Cdwad Kim, 2004, Zwass, 2003).

Such challenges could be turned into strengthantneasing system quality, concern
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with user interface, ease of use, usefulness, eaioce, and quality of documents
(Seddon, 1997). Thus, two hypotheses are testnsistudy:
Hla: System quality has a positive influence on usmdfanking.

H1b: System quality has a positive influence on uaésfaction of m-banking.

There are many definitions of information quali§ome consider the user’'s
information (Leeet al, 2002), and others assess the degree to whichhelpful in
completing a particular task (Fisher and KingmaQ»0 Fisher and Kingma (2001)
divide information quality into five categories: cacacy, completeness, consistency,
relevance, and fitness for use. DeLone and McL&882) consider information quality
from Bailey and Pearson (1983) research as a “geadhple of this cross linkage” —
showing the “desirable characteristics of the sysbeitputs”. For m-banking usage, the
experience of using the service during the adoptippost-adoption phase could be
affected by information quality, such as overalbgurct and usage description. If the
information is irrelevant, inaccurate, or out-oft@ausers may doubt service providers
integrity and ability to present quality servich¢u, 2013). At the same time, due to
the screen size of mobile devices, information mperly designed can cause
unnecessary work for users and can negativelytatiea usage (Lee and Chung, 2009).
Therefore, we propose the following:

H2a: Information quality has a positive influence aewf m-banking.

H2b: Information quality has a positive influence @eusatisfaction of m-banking

One decade after of the original D&M IS success ehoth the “Ten-Year

Update” research the service quality dimension added to the DelLone and McLean
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(2003) model. For D&M, “service quality is the oa#rsupport delivered by the service
provider”, and quoting Pettat al. (2008), it is “the quality of the support that s
users receive from the IS department and IT suppenrsonnel” (e.g. responsiveness,
reliability, conciseness, technical competence, angathy of the personnel staff).
Providing high quality service and ensuring useistection are widely recognized as
important dimensions that lead to the continued ars# success of the service. In an
empirically study of banking industry, Marinkovieié Obradovic (2015) found that
service quality significantly influences users’ isfaction and its influence on
customers’ emotional reactions. Therefore,

H3a: Service quality has a positive influence on usedoanking.

H3b: Service quality has a positive influence on ssisfaction of m-banking.

After analyzing the overall quality of the framewpre propose to focus our
attention on the usage and user satisfaction, arnicplarly on the factors that cause
individual performance and the resistance to tiobrielogy, continued use. While the
system usage and user satisfaction may not ensweemhancing of individual
performance, it is critical to ensure that qualitgs been taken into consideration
(Guimaraes and lIgbaria, 1997). Although several amking studies focus on m-
banking adoption, as reported by Shaikh and Kasjal§2015), the literature lacks an
examination of the consequences of the usage. Otteedrivers of this study is the
individual performance, which has been associatéll @fficiency and effectiveness in
performing banking tasks with less time and effddne of the most important
advantages of this channel over other traditiomakibng channels (e.g. automated teller

machines (ATM), telephone banking, Internet bankiog branch) is the availability
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from everywhere and anywhere, 24 hours per day7atialys a week. We propose that
with the m—banking service, users can carry oukingntransactions with the least time
and effort, thereby enhancing the well-being ofuker.

Sonnentag and Frese (2002) link their researcmadinidual performance to the
research on work-related well-being. They discussand how well-being and
performance are empirically related. An importaatianale behind this interest is the
belief that happy users tend to be more produthiga other users (Taris and Schaufeli,
2015). User satisfaction is considered as a keyofaaffecting continued use and
individual performance. Thakur (2014) found emglievidence in the m-banking
context that user satisfaction and loyalty areadated. User satisfaction is an emotional
reaction to a transaction experience that meets ergaectations (Kimet al, 2004).
Based on that, user satisfaction is evaluated base@vidence of the m-banking
service’s ability to meet user expectations, suekeavice quality, information quality,
and system quality. The use and continued use dfamking is based on prior
experience that leads to repeated action. Henedptdowing hypotheses are proposed:
H4: The use affects the user satisfaction of m-bankin
H5: The user satisfaction affects the use of m-bankin
H6: The use of m-banking influences individual pemfance.

H7: The user satisfaction of m-banking influencesvitial performance.

5.2.2 Culture

There are many definitions of culture. For exampleidner and Kayworth (2006),
quoting Kroeber and Kluckhohn (1952), report 164irigons of culture. Hall (1976)
asserted that beliefs and values dictate the wapleehink, behave, solve problems,

make decisions, plan and lay out their homes atidsciand even organize their
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economic, political, and transportation systemsfstéale (1980) explained culture as
“the collective programming of the mind that diginshes the members of one group or
category of people from another” (Hofstede, 198®).such, it is a set of shared and
enduring meanings, values, attitudes, opinions, la#ltkfs that characterize national,
ethnic, or other groups, and guide their behavioia(dis, 1995)

Although several definitions may adequately expthssmeaning of culture, the
literature has been trying to provide theoreticgdlanations for the lack of applications
with the several culture levels and dimensionsdher and Kayworth (2006) examine
culture in the IS/IT context, and compile a longt lof value dimensions and levels
including national, organizational, and group, ath#® possible influence of the
successful implementation and use of informatiahtelogy. Cultural characteristics
going far beyond country differences could be esmtbwithin a country (Baskerville,
2003), or even two people may have different calteharacteristics though living in
the same country (Strau al, 2002).

In order to test the application of different dms@®ns and levels of culture,
several empirical studies published in the IT/I8dihave applied culture in different
contexts, such as: technology acceptance in naticultures (Srite and Karahanna,
2006), comparison of post-adoption of mobile ingerim three different countries (Lee
et al, 2007b), communication values in high-low contartong Norwegian middle
managers (Warner-Sgderholm, 2013), differences d@miwemployees among two
countries in the process of knowledge sharing 20i10), cultural differences among
customers of a single bank in the use of electrohannels (Al-Smadi, 2012), cultural
responses to the download time of websites (Rzisal, 2003), nature of Internet

adoption in Arab cultures (Locét al, 2003), factors influencing the adoption of m-
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banking in Australia and Thailand, cross-culturamparison (Mortimeret al, 2015),
m-banking adoption in Africa combining the extendeufied theory of acceptance and
use of technology model and cultural moderatorsp(iB& and Oliveira, 2015), and
many others.

Although information systems researchers have quneézed several
dimensions of culture value, we adopted two progdseHall (1969): context, and time
perception. These two dimensions have been testedvariety of ways and contexts.
Kittler et al. (2011) reviewed the literature related to Hallstext model and reports a
significant theoretical framework within interculédh studies during last five decades.
Also, in one of few applications of time percepti®oseet al. (2003) investigated time
perception as a culture value. Based on that, pproach examines the influence of
national culture on individual behavior. We posiatt national culture influences the
cultural values that an individual holds, whichtinn influence and moderate the use

and user satisfaction affecting the individual perfance.

5.2.2.1 Time perception

Time perception refers to the subjective experieotdéime, which is measured by
someones own perception of the duration of thefindie and continuous unfolding of
events. Time perception and the way it is handexehmuch to do with the structuring
of space, and different cultures perceive timeedéhtly (Noniset al, 2005, Hall, 1969).
Hall (1976)differentiates twaotions of time: monochronic (M-time) and polychi©
(P-time), which are attitudes toward use of timganforming tasks focusing either on
iIssues one at a time (monochronic) or performingrarthan one activity in parallel

(polychronic). People characterized with monochroaulture have a tendency for
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accurate planning, segmentation of time, doingtbimgy at a time, and strict keeping to
schedules and timetables. On the other hand, pebdgelychronic societies tend to be
engaged in several actions at the same time. Wevkeem-banking user focuses on one
task at a time, and that it will enhance individpatformance, and that the tendency
will be to complete the banking task more quicKiizerefore, we propose the following:
H8a: A monochronic inclination will moderate the effecof use on individual
performance, such that the effects will be strongemong users with higher
monochronic inclination.

H8b: A monochronic inclination will moderate the effecof user satisfaction on
individual performance, such that it will be weakamong users with high

monochromic inclination.

5.2.2.2 Context

The context usually tells the hearer which levetiisicourse is being used. Hall (1976)
defines context as “the amount of information tisain a given communication as a
function of the context in which it occurs”. Highortext cultures prefer a
communication style in which individuals preferd@aw inferences from non-explicit or
implicit information; the verbal part of a messagpries less information, there are
many contextual elements that help people to utalgisthe rules. Individuals in low
context cultures prefer information to be stateceatly and exhibit a preference for
quantifiable detail. In other words, low contextitates are characterized by explicit
messages in which words carry most of the inforomafi here is evidence that the users
in high-context cultures may prefer symbolic andliiect expressions when they

communicate with others using mobile data serviees. Leeet al, 2007b). Based on
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that, we believe that in an m-banking context nerbal communication plays an
important part in high context cultures and thawiit enhance individual performance.
Thus, we hypothesize the following:

H9a: A high-context inclination will moderate the effs of use on individual
performance, such that the effects will be strongerong users with high-context
inclination.

H9b: A high-context inclination will moderate the effe of user satisfaction on
individual performance, such that it will be wealk®anong users with high-context

inclination.

5.3 Methods

5.3.1 Measurement

All measurement items (Appendix B) were adaptedftdrbachet al. (2010), Zhouet

al. (2010), Wu and Wang (2006), and Letal. (2007b), with slight modifications.
From the literature, system quality (SYSQ), infotima quality (INFQ), service quality
(SERQ), and individual performance (IP) were addgtem Urbachet al. (2010); use
from Zhouet al. (2010), and user satisfaction (US) from Wu andngv&006); and

context (CT) and time perception (TP) from Ledeal. (2007b).

5.3.2 Data collection

The questionnaire was initially developed in Erglibased on the literature, and the
final version was independently translated intotiRypuwese by a professional translator,
and then back into English by a different transgldato ensure translation equivalence

(Brislin, 1970). First, we conducted field interwi® with managers of a banking
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company and made modifications accordingly. Theyrewasked to assess the
terminology, clarity of instructions, and resporfsemat. Most items were measured
using a numerical scale ranging from strongly disag1) to strongly agree (7). The
questionnaire was modified and pretested among 3fmking users so that further
problems with the measures and response formatl dmelldetected. These were not
included in the main survey. Preliminary resultstloé pilot survey showed that the
scales were reliable and valid; with the exceptibfour items (SYSQ6, INFQ3, INFQ5,
and USE4), which had a loading higher than 0.70didithot meet the cross-loadings
criterion. However, in that stage, we decided moapply the cross-loading criterion
exclusion, due to the fact that it is the pilotdstistage and because of the importance of
measuring those items in the m-banking context.

Second, the data were collected in Portugal usingndine survey conducted via
a popular survey website between November 2014~abduary 2015. A total of 1,400
e-mails were sent in November 2014. A follow-up ireher was sent in January 2015 to
non-respondents. 354 responses were received bgnitheof February 2015, which
corresponds to a 25.3 percent response rate. 4®ness were removed due to
incompleteness, leaving 305 (21.8 percent) valid eomplete responses. To test for
non-response bias, we compared the sample distmbuwif the first and second
respondent groups. We used the Kolmogorov—-SmirfkGvSy test to compare the
sample distributions of the two groups (Ryans, }9Tée K-S test suggests that the
sample distributions of the two independent grodpsnot differ statistically (Ryans,
1974). This means that non-response bias is naepte Further, we examined the
common method bias by using Harman’s one factdr(Rsdsakoffet al, 2003). This

test found no significant common method bias in dataset. Additionally, to test for
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common method bias, the marker variable techniqgas @mployed (Malhotrat al,
2006, Lindell and Whitney, 2001). No significantnmmon method bias was found in
the data set.

Third, the study results are based upon m-bankisgrsu A total of 181
respondents (59%) are men. Regarding age, 18pd@@nt) of the respondents are 35
years old or younger. Concerning m-banking usagguincy in a month, 55 percent
use over 10 times in a month, and 19 percent olu#ees between six to ten times a
month. Detailed descriptive statistics relatinghe respondents’ characteristics are in

Table 5.1.

Table 5.1 Sample characteristics

Distribution (n=305)

Age Education

<25 84 28% High School or below 71 23%

25-30 48 16% Undergraduate degree 19 6%

31-35 48 16% Bachelor 154 51%

36-40 40 13% Master’s degree or higher 61 20%

41-50 59 19%

>50 26 8%

Gender M-banking usage frequency in a month

Male 181 59% One time a month 31 10%

Female 124 41% 2-5 times 49 16%
6-10 times 57 19%
11-20 times 67 22%
Over 20 times 101 33%

5.4 Results

Our analysis focused on measurement validation raypbthesis testing. Validation

efforts assessed the absence of common methocibthe reliability and validity of
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the measures, while hypothesis testing analyzedhyipotheses. Structural equation
modeling (SEM) with partial least squares (PLS) waed to perform a simultaneous
evaluation of both measurement quality (measuremeradel) and construct

interrelationship (structural model). PLS providee ability to model latent constructs
even under conditions of non-normality and smadl-medium-size samples (Chin,
1998b). By using ordinary least squares as thenatitn technique, PLS performs an
iterative set of factor analyses and a bootstrapgture to estimate the significance of
the paths. In this study we used Smart PLS 2.0 MZualuate the measurement

properties and test hypotheses (Rirgflal, 2005).

5.4.1 Measurement model

The strength of the measurement model can be derateds through measures of
convergent and discriminant validity (Haét al, 2014). Convergent validity is
normally assessed using three tests: reliabilityguéstions, composite reliability of
constructs, and variance extracted by construcsn@i and Larcker, 1981).

Tables 5.2 and 5.3 present the measurement modeltsie The results for
composite reliability (CR) are greater than 0.9ji¢ating that the model has good
internal consistency. The good indicator reliapilitas evaluated based on the criterion
that the loadings should be greater than 0.70.e&% sn Table 5.2, the loadings are
above 0.70. Average variance extracted (AVE) wasdus test convergent validity.
AVE should be higher than 0.50, so that the latemiables explain more than half of
the variance of its indicators (Hensedtral, 2009, Hairet al, 2014). As is also seen in
Table 5.3, AVE for each construct is above the etquk threshold of 0.5, ensuring

convergence.
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Table 5.2 PLS loadings and cross-loadings

Constructs SYSQ INFQ SERQ USE US IP TP CT
System  quality SYSQ1 .95 .80 .58 .67 74 73 .37 .25
(SYSQ) SYSQ2 .95 .79 .55 .61 .70 .68 27 .23
SYSQ3 .95 .81 .59 .61 72 .68 .29 24
SYSQ4 .95 .81 .56 .63 71 71 .32 .29
SYSQ5 .91 .81 .56 .64 75 .67 .32 .25
Information INFQ1 .82 .94 57 .65 73 73 37 .28
quality (INFQ) INFQ2 .81 .93 .57 .64 73 72 .38 .26
INFQ3 74 .87 .55 .57 .65 .62 .28 .25
INFQ4 .78 .91 .61 .62 71 .68 .29 27
INFQ5 73 .89 .55 .56 .69 .62 .32 .26
INFQ6 76 .90 49 .63 .70 .65 .30 27
Service quality SERQ1 .59 .59 .95 .48 .57 .56 .33 .26
(SERQ) SERQ2 .59 .58 .97 .48 .57 .56 .34 24
SERQ3 .56 .57 .96 43 .53 .53 .29 .25
SERQ4 .57 .58 .92 44 .54 .54 .29 .26
Use (USE) USE1 .67 .67 49 .98 .82 .75 .40 22
USE2 .65 .64 .48 .97 .81 .75 .38 .20
USE3 .64 .66 44 .96 .80 73 .39 24
User satisfaction US1 74 73 .57 .79 .96 .80 40 .23
(USs) us2 .78 a7 .56 .82 .98 .82 41 .26
uUs3 76 a7 .58 .83 .98 .82 .40 .25
us4 75 .75 .57 .83 .98 .83 41 .25
Individual IP1 71 71 .55 a7 .83 .94 .38 .25
performance (IP) P2 .69 .68 .54 .70 .76 .95 .33 .26
IP3 .68 .70 .53 .69 76 .92 .35 .25
Time perception TP1 31 31 .28 .33 .35 .33 .87 .25
(TP) TP2 .32 .35 31 .40 40 .35 .93 21
TP3 27 .30 .29 .34 .35 .33 .87 24
Context (CT) CT1 .25 .26 .25 24 .28 27 .25 .89
CT2 16 .18 A3 .09 A1 10 .18 .70
CT3 24 .28 .25 .20 .20 .25 22 .90

The discriminant validity refers to two factorsrd¥j the square roots of AVEs

(diagonal elements) are greater than the correldt@ween each pair of constructs (off-
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diagonal elements) (Fornell and Larcker, 1981).08d¢ to ensure the discriminant

validity, the loadings should be larger than crlzssdings (Chin, 1998a, Goet al,

2010, Gregoire and Fisher, 2006). In Table 5.3 eethat the square root of AVE (in

bold) is higher than the correlation between carms$: In order to meet cross-loading

criteria, we excluded two items (SYSQ6, and USBder the exclusion, we found that

no indicator has loadings (in bold) with lower veduthan their cross loadings (Table

5.2). Therefore, both measures are met.

Table 5.3 Means, standard deviations, correlationgnd reliability and validity measures (CR, CA, andAVE) of latent

variables.
Constructs Mean SD CR CA SYSQ INFQ SERQ USE US IP F CT
System quality (SYSQ) 5.25 1.19 97 .97 94
Information quality

5.32 1.18 97 .96 85 .01
(INFQ)
Service quality (SERQ) 4.94 135 97 .96 .61 .61 .95
Use (USE) 491 217 98 .97 .67 .68 48 .97
User satisfaction (US) 5.11 162 99 .98 7 .78 8 5 .84 .98
Individual performance

152 96 .93 74 74 .58 77 .84 .94

(IP)
Time perception (TP) 4.61 145 92 .87 .27 .29 .26 .23 .25 .27 .89
Context (CT) 412 141 87 .80 .34 .36 .33 .40 4138 .26 .84

The measurement model results indicate that theembds good internal

consistency, indicator reliability, convergent d#ly, and discriminant validity. Hence,

the constructs from our model are statisticallytided and can be used to test the

structural model.
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5.4.2 Structural model

After determining that the measurement model aedréisults meet all conditions, the
research model was assessed by examining theisagrgé of paths in the structural
model. Figure 5.2 shows the path coefficient wiblotistrapping t-statistics derived from
standard error with 5,000 iterations. The estimafethe coefficients from a bootstrap
distribution can be viewed as an approximationh& sampling distribution and its
standard deviation, and can be used as a proxyhéoparameter’s standard error in the
population. Therefore, t values are calculated $sess each indicator weights
significance (Hairet al, 2014).

The hypotheses were tested using the significamdbeo path coefficients as
determined by t-values. Since hypotheses H4 andindkide a mutual influence
between use and user satisfaction that cannotnbelitaneously tested, we tested two
different models. Model 1 assumes the influendeetérom use to user satisfaction (H4),
whereas model 2 flows from user satisfaction to (i48). The results of the tests
performed on the two structural models are depidgte@igure 5.2. The upper path

coefficients give the results of model 1 and thedoones of model 2.
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Figure 5.2 Research model

The model explains 49.3% (in model 1) and 70.4%(odel 2) of the variation
in m-banking use. The system qualify< .337, p < .01), and information qualit§ (
= .346, p < .01) are statistically significant xp&ining use in model 1, but in model 2
are not statistically significant, thus partiallgndirming hypotheses Hla and H2a. The
service quality is not statistically significant @xplaining the use, and consequently
H3a is not confirmed. The user satisfactiir=(.783, p < .01) is statistically significant
in explaining the use, thus confirming hypothests H

The model explains 79.9% (in model 1) and 65.7%odel 2) of the variation
in user satisfaction of m-banking. The system dqu4f = .337, p < .01 in model 1 and

B =.380, p < .01 in model 2), information qualify<£ .191, p < .05 in model 1 arfd

.375, p < .01 in model 2), service qualiy< .087, p < .10 in model 1 arfid= .123, p

N

.05 in model 2), and us@ € .531, p < .01 in model 1) are statistically #igant in

explaining user satisfaction, thus confirming hymstes H1b, H2b, H3b, and H4.
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The model explains 73.1% of the variation in indival performance of m-
banking. The usef(= .250, p < .01), and user satisfactigh=(.588, p < .01) are
statistically significant in explaining individuaperformance, thus confirming
hypotheses H6 and H7. The time perception was ssdess a moderating variable in
the relationship between use and individual pertoroe (hypothesis H8a). The high
value of time perception will be stronger in th&atenship between use and individual
performance f{= .177, p<.10). For hypothesis H8b, due to e {237, p<.05), the
high value of time perception will be weaker in tihelationship between user
satisfaction and individual performance. Thus higpees H8a and H8b are confirmed.
The context was assessed as a moderating varralie irelationship between use and
individual performance (hypothesis H9a), and betweser satisfaction and individual
performance (hypothesis H9b). The hypotheses H8ad14&b are not confirmed.

Table 5.4 reports the evaluation 6fdf the both structural models. Theéffect size
captures the influence of one construct on anothgrevaluating R values of all
endogenous constructs. In our model, all significgtructural paths to the individual
performance ranging from small to large effect skzar assessing the predictive value,
we apply a blindfolding procedure {@alue) of the path model. The®@alues larger
than zero suggest that the model has predictiveepdar a certain endogenous
construct. In contrast, values of zero and beladicete a lack of predictive power (Hair
et al, 2014). In both model all of the’Qualues are considerably greater than zero,

suggesting the model’s predictive quality.
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Table 5.4 Results of hypotheses tests

Hypothesis i Support  f? Effectsize R
Use 493 /.704
Hla: System quality> Use .337***/.039 Partial .057/.000  Small/-
H2a: Information quality—> Use .346***/.052 Partial .059/.003  Small/-
H3a: Service quality> Use .068/-.028 No .004/.000  -/-
H5: User satisfaction> Use -/.783*** Yes -1.713 -/Large
User satisfaction .799/ .657
H1b: System quality~> User satisfaction .201**+/.380***  Yes .045/.111  @itiSmall
H2b: Information quality— User satisfaction .191%*/.375%**  Yes .04/.105 Shigmall
H3b: Service quality> User satisfaction .087**,123**  Yes .020/.026 Swall
H4: Use— User satisfaction 531%**/- Yes .706/- Large/-
Individual performance .731/.731
H6: Use— Individual performance .250%**%/.250***  Yes .074/r@a  Small/Small
H7: User satisfaction» Individual performance .588***/ 588***  Yes 46565  Large/Large
H8a: Use x Time perceptiop Individual performance A77%.177* Yes .030/.019 mal/-
H8b: User satisfaction x Time perceptien Individual
performance -.237*/-.237**  Yes .019/.030  -/Small
H9a: Use x Context> Individual performance .073/.073 No .004/.004  -/-
H9b: User satisfaction x Context— Individual
-.067/-.067 No .004/.004  -/-

performance

Path-B: *p<00.10; **p<00.05; ***p<00.01; Effect size: >B50 large; >0.150 and0.350 medium; >0.020 ang0.150 small (Chin,

1998b, Cohen, 1988)

5.5 Discussion

The scope of this research is to increase the stadeting around the cultural influence

on m-banking individual performance. To do so, waduct an empirical research that

focuses on culture variables and individual perfamoe. Since there is an extensive

array of literature of the concept of culture aselveral dimensions, the greatest

challenge is in defining exactly what culture isdamow to measure it. Straudd al.

(2002) reports the deficiency in clear concepts amhsures of culture may help to

explain why cultural research has been so diffidoltconduct. We adopted two
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dimensions proposed by Hall (1976): context (hightext inclination), and time

perception (monochronic inclination). To measurmivitdual performance, we adopted
the D&M IS Success model (original and updated ivesy. Our results show that
except for H3a, H9a, and H9b, our hypotheses aa#iyt@r partially supported.

The research model explains 73.1% of the variantethie individual
performance of m-banking compared to 67% indicate&Guimaraes and Igbaria (1997)
in impact on end-user jobs. Based on our resuksangue that use and user satisfaction
lead to m-banking individual performance. Our ressliggest that having a high value
of time perception (monochronic inclination) medhat the effect of use in individual
performance will be stronger, but on the other hahe moderate effect of user
satisfaction on the individual performance will\lweaker. In other words, the use of m-
banking will gain power and user satisfaction wike power in explaining the
individual performance. If the m-banking users finelt service will enhance individual
performance, the users will focus on task comptetime. The implications of the study

to theory and practice are summarized below.

5.5.1 Theoretical implications

This research makes several contributions to tkeerthand practice of information
systems. The theoretical contribution to the bofliirmwledge on IS-Culture research
properties and individual performance are the foihg: First, the individual
performance (efficiency and effectiveness of peniog banking tasks) becomes a
source of retention and attraction of potentialpds of m-banking service. While the
majority of m-banking research focuses on poterd@gbpters, we test the use, user

satisfaction, and individual performance, as sairoé retention and reduction of
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attrition effects (Singh and Kumar, 2014, Camphelll Frei, 2010). We believe that by
maintaining the overall quality of the m-bankingngee and enhancing individual
performance, potential problems could be mitigadéémhg with (possibly) customer
complains (Kumar and Telang, 2012).

Second, we test monochronic and high-context iattm that moderate the use
and user satisfaction to the individual performandée decided to test high-context
inclination because (a) there is evidence in matolatexts that the users prefer pictorial
or symbolic expressions to detailed informatiomfra system (Leet al, 2007b), and
(b) there are negative effects associated withuder interface, such as small screen,
and other constraints (Chae and Kim, 2004), whioiit khe amount of information that
can be displayed. Our results show that the highest inclination (H9a and H9b) is
not statistically significant, and thus, that cownst plays no role in individual
performance.

Third, the monochronic inclination moderators aedistically significant. Based
on Hall (1969) Northern European and American calutend to be monochronic
cultures (e.g. arrive on time; keep to agendassdules, and deadlines; deal with one
project or task at a time before moving onto thetne€n the other hand, when dealing
with polychronic culture, such as Portugal, LatnAfrican cultures, the people answer
the phone, drink coffee, transmit sign languagettieir colleagues, listen to a
presentation, and think about lunch all at the sdmmee. Focusing on individual
performance in the m-banking context, we decidetesd monochronic inclination in
Portugal. Our results reveal that it is statisticalgnificant in Portugal, indicating that
in terms of individual performance, customers foomsone task at a time, which is

different in this case from the literature.
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Finally, based on our findings and given the fduattthe system quality,
information quality, and service quality all togethplay an important role on user
satisfaction, and then enhance continued use ofamkibg, it is important to
periodically monitor the overall quality. Therefpreffective management of overall
quality can enable the service providers to in@ehe number of potential adopters and

reduce attrition effects.

5.5.2 Managerial implications

From a practical perspective, our research showas ttie overall quality of the m-
banking system has a significant effect on the gsdisfaction, which influences the
usage and individual performance. We have inclutthed cultural dimension in this
research because it could trigger other insighasithprove the individual performance
of using m-banking. Although it may not be possituerovide all user segments with
differentiated services, service developers andkibgn managers could devise
differentiation strategies for some cluster of &rgsers, providing them with culturally
specific m-banking services. The results of thisdgt support the importance of
continually improve the quality of the service iangral, which will lead to greater user
satisfaction and influences continued use and iddat performance of the m-banking.
In terms of system quality, there are several ecéxaents that could be made, such as
ease of use, ease of learning, response timeCettomers and stakeholders of the
financial industry are increasingly reliant on infation produced by regulated entities.
Reliable and comprehensive information is crucantinually updating all information
that supports the m-banking users could enhancentbemation quality. Irrelevant,

inaccurate, or out-of-date information could affeser satisfaction. Bank customers
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have more choices in how, when, and where theydoatheir banking today. Changing
banks is easy and the engagement with one spdmafik is no longer a lifetime
arrangement. One of the major challenges in progidixcellence in service quality is
keeping the competence, courtesy, helpfulnesseammhthy of the personnel staff, and
their behavior impacts a generation of positive@uers’ word-of-mouth (Choudhury,
2014). Due to lower labor costs, several firms hawade strategic decisions to
outsourcing the call centers. A knowledgeable agantsolve technical problems in a
timely fashion, while an incompetent agent can agate a customer’s frustration, lead
to customer complaints, reduce the likelihood afife use of the system, and harm the

user company’s image (Ren and Zhou, 2008etva, 2014).

5.6 Conclusion

Retaining users and attracting potential adoptémm-banking becomes important for
service providers. Combining the DeLone and McLednrmation systems success
model and two cultural dimensions from Hall (1968)s research identified the drivers
that affect use, and user satisfaction, with thedenating effects of culture and its
influence on individual performance.

System quality, information quality, and user $atison play important roles in
m-banking use. Our results reveal the significdfgce of system quality, information
guality, service quality, and use on m-banking wsisfaction. The results point to a
significant effect of use and users’ satisfactionm-banking individual performance,
and the importance of the moderating effect of tipggception over use and user

satisfaction to individual performance. In additiothis research demonstrates
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empirically the importance of including a culturenénsion, which may help service
providers to segment m-banking users and develtgreint strategies.

This study has several limitations that shoulddlet into consideration when
generalizing its findings. First, we focused on amking users from Portugal. In order
to enhance generalization, future research can ieeawther regions or countries.
Second, we apply this study to the m-banking cdnt®xher technologies or services
could produce different results. Third, we applyteultural dimensions in our model.
There are several cultural dimensions, such as uhagg—femininity, uncertainty
avoidance, individualism-collectivism, and manyest) that may provide other insights

on m-banking users.
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Chapter 6 - Does culture influence m-banking use and

individual performance?

6.1 I ntroduction

In the last decade, the use of mobile devices dmar tapplications have seen
exponential growth in popularity. The vastnessroidpcts, services, and functionalities
carried out on mobile devices cannot be strategioghored (Shenget al, 2005). The
use of mobile banking (m-banking) in the retail kiag becomes one of the most
strategic channels to be used by bank customerthelrsecond quarter of 2015 there
were 7.1 billion mobile-cellular user subscriptipasid there are almost as many user
subscriptions as people in the world (Internatioh@lecommunication Union, 2015).
The number of services and products offered forilagitatforms can go from a simple
account balance inquiry to a more complex stockhamge transaction, available at
anytime from anywhere (Suoranta and Mattila, 20Q4ifortunately, the percentage of
population access to online banking in Portuganly 28%, which compares to 47%
to the Euro zone, and 90% in Norway, which is tigihést rate (Statista, 2015). In order
to enhance usage and retain m-banking users, élsisarch proposes to study the
cultural usage behaviour and its strategic implcest to service providers.

Culture plays an important role in informationhaology (IT) adoption and use.
Many authors have sought to explain the cultufl@@mce of IT use (e.g. Calhowt al,
2002, Roseet al, 2003), which may affect the use and successfplamentation of IT
(Leidner and Kayworth, 2006). This paper studiesitiiluence of culture on m-banking
use by individuals. We focus on Portugal using aline survey to collect the data. It

may be revealing to include the culture dimensiath vother models. Indeed, the
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culture dimension has important moderating efféatsbehavioural intention to adopt
m-banking (Baptista and Oliveira, 2015).

While the most common demand-side determinanta-bainking are addressed
in adoption models, this research focuses on ttst-goption phase. In their recent
literature review of m-banking research, Shaikh Eadaluoto (2015) report 55 studies
(between 2005 and 2014) associated with differeamdskof motivations that influence
potential adopters of m-banking. Understanding jaosiption may help to increase
retention of m-banking users and decrease attrigibects (Singh and Kumar, 2014,
Campbell and Frei, 2010). Our main goals are tad&in m-banking users and to link
use and individual performance, and (b) provide es@pecific strategic measures for
service providers to retain users.This paper ssudie relationship between task-
technology fit (TTF) and use of m-banking, andgdke effect of culture on m-banking
use and individual performance. The theoreticalpsupfor this study is based on the
task-technology fit (TTF) theory (Goodhue and Theom 1995), and Hofstede’s
(1980) cultural dimensions of uncertainty avoidaand individualism.

The contributions of this work are threefold. Byswe identify how fit of task
and technology influence the m-banking use. Extens#search has been undertaken to
understand the determinants of m-banking adopfibis study helps us to characterize
the development of this research stream and shosvenihis today. Based on that, we
provide further insights on the drivers of effeetiuse of m-banking. Secondly, we
show the importance of individual performance ie th-banking context. Performing
banking tasks at a high level could enhance timengaand reduce effort, and can be a
source of individual performance. Finally, but pgre most importantly, we investigate

the cultural characteristics that moderate the mkivg use and individual performance.
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Studying the cultural relationship with use and amking users may explain their
beliefs and behaviours toward m-banking.

Section 6.2 presents the m-banking concept, expléhe TTF model and
cultural theory, and formulates the study hypoteesEhereafter we describe the
methodology and results, and present the analifgsilly, the last section discusses

conclusions, limitations, and possible further egsk directions.

6.2 Literature review and hypotheses

6.2.1 M-banking concept

Today, one of the most widely accepted bankingimeahips undertaken by customers
is made by means of a mobile device. M-banking gemvice or product offered by
financial institutions that makes use of portaldehnhologies (Shaikh and Karjaluoto,
2015). Accessing account information, paying billsansferring funds, and other
services via mobile devices is not exclusive tagpessive financial institutions (Luarn
and Lin, 2005). Accessing and interacting with bagkaccounts at anytime, from
anywhere, has become the most common action innkiiga Mobile applications
become more and more user friendly, and the nummibavailable m-banking functions
is expanded further (e.g. recently, interactionh wmartwatch).

There are several features that highlight m-bankservice. For financial
institutions that develop and promote this serviicallows cost savings compared to the
traditional storefront banking (Hoehle and Huff12). M-banking enables cross-selling
and up-selling products in wide-ranging market cage. Different products can be

offered to the different customer segments, engbluustomer relationships and
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bringing multiple benefits to financial institutisnFor customers who habitually carry a
mobile device accessing banking accounts anywti&rdhours per day and 7 days a
week, m-banking has a tremendous advantage over cotiannels such as internet

banking, automated teller machines, telephone cgrdaad branch banking.

6.2.2 Task-technology fit (TTF) model and hypothese

Adoption models have dominated m-banking researekdent years. Several literature
reviews of m-banking studies (e.g. Shaikh and Kaofa (2015), Hoehlet al. (2012),
and Dewan (2010)) report motivations, attitudesidveural intention, social systems,
and associations that have influenced potentialankimng adopters. Based on that and
to the best of our knowledge, there are no m-banktudies that focus on the post-
adoption stage. Motivated by this research gap, pravide further insights on
individual performance at the post-adoption phédso, the growing body of research
on m-banking shows that there is no sign of reseaaturation (Kourouthanassis and
Giaglis, 2012). Based on that, instead of presgn#inother investigation analysing
other drivers of m-banking adoption, we believendy be more valuable to focus on
retaining users instead of thinking about poteraddpters.

Figure 6.1 illustrates our proposed model for #gtigly. We focus this research
on use and individual performance, investigatirgyitidividual performance as a source
of efficiency and effectiveness in performing bamkiasks. Effectiveness is commonly
defined as“doing the right things’, while efficiency is described dsloing things
right” (Sink and Tuttle, 1989). Performing banking tasksre quickly and avoiding
mistakes could be a source of individual perforrean€o enhance the current

understanding of m-banking use and individual pennce, we apply the task-
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technology fit (TTF) theory, defined dthe degree to which a technology assists an

individual in performing his or her portfolio of $&s” (Goodhue and Thompson, 1995).

Goodhue and Thompson (1995) suggest that indivigdagbrmance is a consequence

of the use and the better fit between the techiyologl task it supports, which is an

essential subject in the m-banking service. Thimfohg list summarizes the meaning

of TTF model dimensions:

. Task characteristics — are broadly defined as tbgores carried out by
individuals in turning inputs into outputs.

. Technology characteristics — are viewed as toasl Uy individuals in carrying
out their tasks.

. Task technology fit — is the degree to which a metbgy assists an individual in

performing his or her tasks.

. Use — is the behaviour of employing the technoliogyompleting tasks.
. Performance impact — relates to the accomplishmieatportfolio of tasks by an
individual.

Many studies have used and supported the valalityhe TTF model, such as
knowledge management systems use (Lin and Huar@i}) 2cation-based services
(Junglaset al, 2008), use of information technology (Dishaw &tcbng, 1999), use of
mobile commerce in the insurance industry (eé@l, 2007a), and performance impact
using learning management systems (McGill and Kdpl2909). The TTF model can
combine with other models such as the technologg@ance model (TAM) to explain
users’ intentions to use wireless technology inaargations (Yenet al, 2010), the

unified theory of acceptance and use of technoloyAUT) to explain user adoption
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of m-banking (Zhouet al, 2010), and UTAUT combined with the initial trustodel
(ITM) to explain m-banking adoption (Oliveiet al, 2014).

Several studies applying TTF models are relatedtetthnology adoption,
technology evaluation, impact on learning, and taskformance, and not with
individual performance as initially suggested byo@Gloue and Thompson (1995), as
post-adoption phase. In this study the individiaf@rmance refers to the consequences
or a result of using m-banking. By carrying the nodevice everywhere, the customer
using this channel will enjoy the availability dfi$ service anytime/anywhere faster
than any other channel. Taking this background atoount, we propose to test the
following hypotheses:

H1: Task characteristics of m-banking positively affin@ TTF.

H2: Technology characteristics of m-banking positivaffect the TTF.
H3: TTF positively affects use of m-banking.

H4: TTF positively improves individual performance.

H5: Use of m-banking positively affects individual femance.
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Figure 6.1 Research model
6.2.3 Cultural models

The word"culture" is derived from Latir'cultura”, from the verb'colere”, with the
meaning of tending or cultivation. Culture is wigled multifaceted and this may justify
the abundance of definitions it has been given. &@mple, Kroeber and Kluckhohn
(1952) report 164 definitions of culture. Kluckholand Strodtbeck (1961) list more
than 300 definitions of culture. Despite the vastnef definitions of culture, the central
idea is"the sum total of values, beliefs, perceptions, emstoms that are shared by a
society. Leidner and Kayworth (2006) examine culture ir ti5/IT context, and
compile a long list of value dimensions and levaisluding individual, group,
organizational, and national, and the potentiallugrice of the successful
implementation and use of IS/IT. Cultural chardsters going far beyond country
differences can exist within a country or a cityagRerville, 2003), or even two people
may have different cultural characteristics tholigimg in the same place (Strae al,

2002).
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Since understanding individual-difference culturhhracteristics is a bona fide
issue to study, we propose investigating the maishgraffect of culture over use and
individual performance. One of the most well groethdheories applied to the IS/IT
field was developed by Hofstede. Leidner and Kayiw@¢2006) reported that over 60
percent of IS/IT research examined utilized one nmore of Hofstede’'s culture
dimensions. Table 6.1 presents the descriptionvef éf Hofstede’s national culture
dimensions. Based on the successful applicatiodaf$tede’s culture dimensions, we
adopt two of them: uncertainty avoidance and irdliglism. There are four main
reasons why we select these. First, the dimensimpoged by Hofstede is well
established theory. Second, many researchers mapei@ally tested the validity (e.g.
Baptista and Oliveira, 2015, Lest al, 2007b). Hofstede’s culture dimensions have
been applied to the m-banking adoption context {B&pand Oliveira, 2015), and in
this research we test the culture influence innthbanking post-adoption phase, which
was not yet been tested. Third, in their literattereiew of application of Hofstede’s
culture dimensions on IT adoption and use, Leidmer Kayworth (2006) found that the
most applied dimension was uncertainty avoidanckiadividualism-collectivism. The
main reasoning is that uncertainty avoidance péagrong role in how people will use
or not use the IT, which means the adoption ofmidiudes some stress and risk. At the
same time, for people with high propensity to imdiaalism the in social behaviour
addresses their personal interest, while for peaplle high propensity to collectivist
culture, the main influence of social behaviourraddes the group or collective interest
(Triandis, 1990). Finally, there are some studlest have successfully applied these

two of Hofstede’s culture dimensions (e.g. legal, 2007b).
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The selection of the most appropriate and relegalttiral dimensions to answer
the research questions is undoubtedly the most riamochallenge. For example, a
scholar may be interested only in issues affegi@gonal behaviour and may wish to
exclude dimensions related to the workplace behavidhe selection of relevant
dimensions that distinguish culture/personalitguste a hard task. On the other hand, a
single model will hardly explain all the complexegmtomena of culture (Taras al,
2009). The model presented here differs from traadti m-banking adoption research
in that it focuses on use and individual perfornreamombining individual culture
differences. We posit that individual culture difaces influence and moderate use and

individual performance.

Table 6.1 Hofstede’s national culture dimension

Dimension Description

Uncertainty Avoidance  The degree to which novelq@meena or ambiguity are perceived as threats.

Power Distance The degree to which differencesings, status, and privileges are accepted in
society, and considered a “natural order”.

Masculinity—Femininity ~ The distinction could be atdd to what motivates people, wanting to be trst be

(Masculine) or liking what one does (Feminine)sltelated to gender roles.

Individualism/ This is the degree to which people derive theiniig primarily from being an
Collectivism individual (“I") versus being a member of sociabgps (“We").
Time-orientation Degree of how society prioritizasd deals with its own past with the

challenges of the present and the future.

6.2.3.1 Individualism

Individualism is defined a&ies between individuals are loose: everyone ipexted to

look after himself or herself and his or her imnageifamily” (Hofstede, 1980). This
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means that individuals do things in their own bieséerests. People with a greater
propensity for individualism may tend to use mobllgernet services that will
showcase their personality, and are more likelyfolmus on personalized objectives
(Kim et al, 2006). Based on that, we believe m-banking uséfshigh individualistic
propensity will negatively influence the use of rerking, and that this will
consequently impact the individual performance.réfare, we propose the following:
H3a: Individualism moderates the effects of TTF on usech that the effects are
weaker amongst users with greater individualism.

H4a: Individualism moderates the effects of TTF on wdlial performance, such that
the effects are weaker amongst users with greaderidualism.

H5a: Individualism moderates the effects of use onvildial performance, such that

the effects are weaker amongst users with greaderidualism.

6.2.3.2 Uncertainty avoidance

Uncertainty avoidance is defined ‘dse extent to which the members of a culture feel
threatened by uncertain or unknown situation$lofstede, 1980). People with high
uncertainty avoidance perceive novel or ambigudenpmena as threats. For Hofstede
(2011), high uncertainty avoidance culture is cbim@zed by treating unstructured
situations as novel, and in which people dislike timknown situations, and seek
security. Uncertainty avoidance affects the usdgeabile Internet services (Kiret al,
2006). Based on that, users with high uncertaintyidance play an important role in
the m-banking use and individual performance. Tiugshypothesize the following:

H3b: Uncertainty avoidance moderates the effects of difuse, such that the effects

are weaker amongst users with greater uncertauaiglance.
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H4b: Uncertainty avoidance moderates the effects of ®mHndividual performance,
such that the effects are weaker amongst usersynatiter uncertainty avoidance.
H5b: Uncertainty avoidance moderates the effects ofamséndividual performance,

such that the effects are weaker amongst usersynatiter uncertainty avoidance.

6.3 Methodol ogy

We collected data by means of a questionnaire téideto m-banking users on a popular
survey website. The questionnaire was first devadom English and reviewed for
content validity. We translated the English questaire to Portuguese and then back to
English to ensure translation consistency (Brisliiy0). All measurement items (see
Table 6.2) were adapted from Zhetial. (2010), Lin and Huang (2008), Goodhue and
Thompson (1995), and Le# al. (2007b), with slight modifications. Most items wer
measured using a numerical scale ranging from glyasisagree (1) to strongly agree
(7). The data were collected in POrtugal betweeneiter 2014 and February 2015. A
total of 720 e-mails were sent in November 201#ntbanking users with introduction
letter, explaining the purpose and procedures efthdy. The survey was accessed 315
times. 111 responses were removed due to incomglete leaving 204 valid and
complete responses.

Our demographics analysis indicated that of thé rZ@pondents 58% are men.
Regarding age, 51 (25%) of the respondents arevb&byears old, 90 (44%) of the
respondents are between 30 and 40 years old, ancemmainder (63 respondents) are
above 40 years old. Concerning m-banking usageiémcy in a month, 63% use it over
10 times in a month, and 15% of the users betwetenl® times a month, and the rest

use it fewer than 6 times a month.
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To test for common method bias we applied Harman&sfactor test (Podsakoff

et al, 2003). No significant common method bias was tbumour dataset. We also

used the marker variable technique (Malhattal, 2006, Lindell and Whitney, 2001)

to test for common method bias. No significant bas found in the data set.

Table 6.2 ltems

Constructs Items Adapted from
Task TASK1 - | need to manage my accounts anytime anyevhe (Zhou et al,
characteristics TASK2 - | need to do transfer anytime anywhere 2010)
TASKS3 - | need to have a real time control in mg@mts
TASK4 - The financial instructions | give can’t wai
Technology TECH1 — M-banking provides ubiquitous services (Zhou et al,
characteristics TECH2 — M-banking provides real time services 2010)
TECH3 — M-banking provides a quick service
TECH4 — M-banking provides secure services
Task TTF1 — M-banking payment services are appropriate (Lin and
technology fit TTF2 — M-banking account management services greoppate Huang, 2008)
TTF3 - Real time m-banking services are appropriate
TTF4 - In general, m-banking services are enough
Use USEL1 - | use m-banking (Zhou et al,
USEZ2 - | use m-banking to manage my accounts 2010)
USES - | use m-banking to make transfers
USE4 - | subscribe to financial products that atelwesive to m-banking
Individual IP1: The m-banking enables me to accomplish taske muickly (Goodhue and
performance  IP2: The m-banking makes it easier to accompliskga Thompson,
1995)
Individualism  ID1: | frequently use m-banking services that egprey personality. (Lee et al,

Uncertainty

avoidance

ID2: | do not want to feel like an anonymous membfea group that uses an2007b)

m-banking service.

ID3: | frequently use m-banking services that cédfecentiate me from other

people.

UA1: | do not use m-banking content when | am uasfrits quality.

UAZ2: | am bothered when an m-banking service doesething strange.

UA3: | am reluctant to use an m-banking servicthé security of operations

is compromised in any way.

(Lee et al,
2007b)
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6.4 Data analysis and results

The data analysis was carried out using partiabtlesgquares structural equation
modeling (PLS-SEM) (Haiet al, 2014) supported on the software SmartPLS 2.0 M3
(Ringleet al, 2005). The measurement model’'s strength is reddalthe evaluation of
(i) convergent and (ii) discriminant validity (Haet al, 2014). (i) The convergent
validity refers to three factors: reliability of estions, composite reliability of
constructs, and average variance extracted (AVEgdmstructs (Fornell and Larcker,
1981). (ii)) The discriminant validity refers to twlactors. First, the square roots of
AVEs (diagonal elements) are greater than the lative between each pair of
constructs (off-diagonal elements) (Fornell andckar, 1981). Second, to ensure the
discriminant validity, the loadings should be gezahan cross loadings (Chin, 1998a,
Gotzet al, 2010, Grégoire and Fisher, 2006).

Tables 6.3 and 6.4 present the measurement medalts. The results for
composite reliability (CR) are greater than 0.8li¢ating that the model has satisfactory
internal consistency. Factor loadings should bieadt 0.6 and preferably greater than
0.7 (Chin, 1998a). For this reason and to meetsel@ading criteria, the item USE4 was
excluded from our PLS model estimation. After theclesion, we found that no
indicator has loadings (in bold) with values lovilean their cross loadings (please see
Table 6.4). The AVE was used to test convergentis| and are above the cut-off of
0.50 (Henseleet al, 2009, Hairet al, 2014). Additionally, the square root of AVE (in
bold) is higher than the correlation between cass: In short, the measurement model
measures are met, and consequently the constrextdoged can be used to assess the

conceptual model and its hypotheses.

145



Chapter 6- Does culture influence m-banking useiadigdidual performance?

Table 6.3 PLS loadings and cross-loadings

Constructs TASK TECH TTF USE IP ID UA
Task TASK1 .87 .37 .39 .52 46 .30 .06
characteristics TASK2 91 A4 48 .58 .55 .30 .10
(TASK) TASK3 .85 .39 .45 .48 .45 .25 13
TASK4 .80 .32 .38 44 .38 22 21
Technology TECH1 .40 .90 .70 .57 .60 .34 .06
characteristics TECH2 .33 .87 .63 42 44 .25 .06
(TECH) TECH3 .37 .91 .67 .53 .60 .34 .09
TECH4 .44 .78 .64 .57 .55 .36 -.02
Task technology TTF1 49 72 .90 .68 .68 .34 .14
fit (TTF) TTF2 .50 71 .94 .66 .62 .39 .07
TTF3 A7 .67 .88 .53 .52 .28 14
TTF4 .24 .54 .76 .49 48 24 .10
USE USE1 .57 .60 .68 .97 .80 41 .09
USE2 .59 .59 .64 .96 .79 .40 .03
USE3 .54 .56 .65 .95 .78 .40 .05
Individual IP1 .55 .66 .64 .82 .97 .45 .07
performance (IP) P2 .49 .56 .65 .76 .96 43 .09
Individualism ID1 .35 41 41 46 .50 .94 14
(ID) ID2 .02 .04 .05 .01 .05 .60 .07
ID3 .16 .20 A7 .22 24 .76 -.03
Uncertainty UAl 17 .02 13 .02 .03 13 71
avoidance (UA) UA2 12 .06 13 .07 .10 A1 .95
UA3 .09 .05 .05 .02 .04 .00 a7

Table 6.4 Means, standard deviations, correlationsand reliability and validity measures of latent
variables

Constructs Mean SD CR CA TASK TECH TTF USE |IP ID UA

Task characteristics (TASK)  5.79 129 .92 .8836
Tech. characteristics (TECH) 5.73 1.09 92 .89 .45 87

Task technology fit (TTF) 5.50 1.15 93 .89 .50 .76 .87

Use 5.33 196 97 .96 .59 .61 .68 .96

Individual performance (IP)  5.67 154 96 93 .54 63. .67 .82 .96
Individualism (ID) 3.69 158 82 .75 .32 .38 37 3.4 47 78

Uncertainty avoidance (UA) 5.16 162 86 .78 .14 6.0 .13 .06 .08 .10 .82
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Figure 6.2 shows the path coefficient and t-siaisierived from bootstrapping
with 5,000 resamples, and th€ Ralues. The estimates of the coefficients from a
bootstrap distribution can be viewed as an appra&on of the sampling distribution
and its standard deviation, and can be used asxg for the parameter’s standard error
in the population. Therefore, t values are caledab assess each indicator weight’s

significance (Haiet al, 2014).
The model explains 61.4% of the variation in TThRe task characteristicﬁ(

= .196, p<.01) and technology characteristic® £ .676, p<.01l) are statistically
significant in explaining TTF, thus confirming hypeses H1 and H2. The model
explains 54.5% of the variation in m-banking ushijal is explained by TTFE(:.SOB,

p<.01), providing support for H3. Finally, 71.9% d¢fie variation in individual

performance is explained by TTBE:(.148, p<.05) and m-banking us@=(.613, p<.01),
providing support for H4 and H5, respectively. Relyag the cultural moderators, our

results show that of six hypotheses, only two (ldBd H4b) are supported, and the

paths are negative. For hypothesis H3a, due t(ﬁﬁhe.844, p<.01), the high value of

individualism traits weakens the effect of TTF orbanking use. For hypothesis H4b,

due to the negative beta valu@i;:é -.142, p<.10), the high value of uncertainty

avoidance will be weaker in the relationship betw&&F and individual performance.
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Figure 6.2 Structural model results

6.5 Discussion

Our results suggest that TTF has the strongesttdaed positive impact on the m-
banking usage. This finding is consistent with iearfindings from similar studies
(Zhou et al, 2010). Our results show that TTF and usage pe$tiinfluence the
individual performance and are also consistent withliterature (McGill and Klobas,
2009, Lin, 2012). We decided to test the indivithral because of its negative
association with the use of mobile Internet sewi@&m et al, 2006). Our results show
that high individualism scores (and based on tigatiee value) decrease the effect of
TTF on use of m-banking. This means that for irdlnals with low individualism the
importance of TTF is greater; for individuals whigh individualism the importance of
TTF for explaining the m-banking use is lower (d8gure 6.3). The uncertainty

avoidance moderator is statistically significantween the path TTF and individual
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performance. Due to the negative beta value foramkimg users with high uncertainty
avoidance propensity, the effect between TTF ardividual performance will be
weaker than for users with low uncertainty avoidapmpensity (see Figure 6.3).
Figure 3 shows the impact of statistically sigrafit moderators, the
individualism over TTF to m-banking use, and uraiety avoidance over TTF to
individual performance. The individualism moderataggests the major impact of TTF
over use among people with low individualism. Feens with high individualism the
TFF is not important in explaining the m-bankingeu§he uncertainty avoidance
moderator suggests a major impact of high TTF ahvidual performance when the

user has low uncertainty avoidance.
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Figure 6.3 Moderators effects

6.5.1 Theoretical implications

Most empirical studies of m-banking seek to un@ardtthe factors and motivations that
influence the adoption or behaviour intention. heit m-banking literature review
Shaikh and Karjaluoto (2015) report that fact. @a other hand, the TTF model was

applied in combination with other models such asuhified theory of acceptance and
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usage of technology (UTAUT) (Zhoet al, 2010), and UTAUT with the initial trust
model (ITM) (Oliveiraet al, 2014) to evaluate m-banking adoption. Based ahdhd
despite its limitations, our research makes seveoaitributions to the theory and
practice of information systems. First, we applied TTF model to evaluate the use
and individual performance, as sources of retensiod reduction of attrition effects
(Singh and Kumar, 2014, Campbell and Frei, 2010)da&ystanding how to retain users
and attract potential adopters has become a drdicategic issue to service providers
(Xu et al, 2014). Second, we combine cultural charactessig moderator of the path
between TTF on use and on individual performances ®so test the cultural
characteristics as moderator of the path betweenouns individual performance. By
combining the TTF model and culture dimensionsformulates a new concept of
culture-task-technology fit. This approach may pdevother insights to m-banking
developers and managers. Third, cultural differerge far across national borders, or
may be enclosed in the same region. Our model Ievkat the individualism had a
negative statiscally significant moderating effeat TTF over use of m-banking. The
uncertainty avoidance inclination is a statisticatignificant moderator and had a

negative effect on TTF over individual performance.

6.5.2 Practical implications

There are practical implications of this study the key to building solid relationships
with m-banking users and service providers. Theseskrategies may engage customer
loyalty and attract potential adopters to this ct@nFirst, while the majority of m-
banking studies focus on the adoption and behawuention phase, this study focuses
on post-adoption and retention of m-banking usersderstanding the post-adoption

usage stage could help service providers to desigiegies to deal with this group of
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m-banking users. Second, we find that TTF and ugdam individual performance,
which indicates that there are possible benefiso@ated with the banking tasks
accomplished by using this channel. Understandimg Mm-banking enables users to
conduct financial services in a more efficient a&figctive way, thereby offering many
advantages for individuals, such as time savings ease of performing banking
transactions, may retain more m-banking users. dJhinderstanding cultural
characteristics could be significant in developamgl managing the m-banking solutions.
For instance, for people with a high tendency thvildualism, service providers should
offer personalized services such as bookmarks. tik@se with a high tendency to
uncertainty avoidance, service providers shouldragblutions that mitigate the risk of
using m-banking, which could positively influencastomers’ sense of security and
their willingness to adopt this service. Basedlom Deloitte survey January-2014 made
in the US, 64% of respondents said they were edkgemely or very concerned about
data security when using m-banking (Srinivetsal, 2014). In addition, in the same
report 72% of consumers would appreciate the udsoohetric identification (such as
fingerprints or iris recognition) as a means of idevauthentication during financial
services transactions, which would help to mitigdte uncertainty risk. Finally,
considering theses changes, and how these affectfithof task and technology
characteristics and the implications to the useiadidual performance, changing the

strategies can make it possible.

6.6 Conclusion

To better understand the use and individual perdmica of m-banking we propose a
research model that combines the task-technoldggndidel with two of Hofstede’s

cross-cultural dimension scales (individualism amdertainty avoidance). We tested
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the research model in Portugal. We find that irdiralism moderates the path between
TTF and use, and uncertainty avoidance moderates ptith between TTF and
individual performance. The cultural relationshipithw usage and individual
performance influences users’ beliefs and behasiolhis presents a new challenge to
any researcher seeking to explain culture’s impaatse and individual performance in
the IS/IT field. Our results are confirmed with @snce that TTF explains the use of m-
banking, and TTF and use explain nearly 72% of taeiation in individual
performance.

For any business that provides services or prgdt@tcustomers, attracting
customers and retaining then are among the topige& M-banking is one of the most
strategic channel launches in retail banking duthng last decade. Understanding the
customer needs would help to retain and attracemobanking users; for example, by
mitigating the risk and offering more functionatisuch as personalized services.

Our research has several limitations. One is figeafl data from a single country.
Although this limits the generalizability, our fimfjs can be the basis for future studies.
The second limitation is that this study appliedyotwo of Hoftstede’s cultural
dimensions, individualism and uncertatinty avoidandncluding other culture
dimensions could be interesting in future studees] could provide further insight into

m-banking and its users.
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Chapter 7 - Conclusions

Powerful technological forces are transforming trezail banking industry. The
technology boom opened up new channels for bankdi@annel proliferation is still
underway; m-banking is being rolled out by an ewareasing number of banks.
Although we do not claim this dissertation to béaxstive, it does provide a reasonable
amount of insight into m-banking research. In teahtheoretical perspectives, with the
exception of two studies that focused on user faatisn, our findings reveal that the
literature is mostly focused on potential adoptefsm-banking, characterized by
adoption and behaviour intention. One possiblectiva for future research is to focus
on the post-adoption phase of m-banking, such asvidual performance, as a
consequence of using m-banking. We believe thaefyancing the quality of m-
banking service, it will retain more users andaattrpotential adopters of m-banking,
with the consequence of enhancing the individudipeance, in turn.

In Chapter 2 the literature review indicates thattopics of m-banking adoption
and behavioural intention dominate the majorityredearch, but finds no studies on
post-adoption and use stage. Moreover, the two sigsificant drivers of intentions to
adopt m-banking are perceived ease of use andipedcesefulness. We found several
m-banking definitions, as a consequence of teclydb changes over time. Based on
that, we propose a new broader definition: “M-baigkis a service or product offered
by financial institutions that makes use of poreatgichnologies.”

In Chapter 3 based on empirical testing in Portutlpe results reveal that TTF
and use are important precedents of individual goernce. We found statistically

significant differences in path TTF and use to @enfance impact for the age
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subsample, and no statistically significant diffexes for the gender subsample. Our
theoretical model contributes to research by hgitting the importance of studying
demographic groups and by exploring the effectsagé and gender differences,
revealing that usage and individual performanceehahfferent results for each
subsample. Although organizations in general coialig seek new solutions to assess,
understand, and strategize the running of a sultddsssiness, this chapter provides
some practical strategy insight through system ldgweent and marketing services to
promote adequate services to meet end-users’ nEedshe younger group, the usage
plays no role on performance impact while the TT&yp a significant part, which is
important to promote the technology and task thinotlgs group. Despite this, our
findings reveal no significant differences basedtmgender subsamples. The analyses
based on both age and gender show considerablatanpe in the development and
marketing strategy to attract customers to thisiokh

In Chapter 4, combining the DeLone & McLean IS ssscmodel and the TTF
model to evaluate the impact of m-banking on irdinal performance, the results reveal
that usage and user satisfaction are importanegdests of individual performance, and
the importance of the moderating effects of TTFrawe&age to individual performance.
We found also that system quality, information gyaland service quality positively
affect user satisfaction. While earlier work haspblasized the importance of m-
banking adoption, in post-adoption behaviour we aade the knowledge base by
suggesting that overall quality affects user satisbn and its relationship with use of
m-banking. We found that the integrative approaoksg@nted in this chapter should
serve as a suitable model to evaluate the detentnfaetors in technology performance

impact and can be used as a basis for future @sdaegarding practical implications,
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our results suggest that managers seeking potemtadters and users for continuous
use of m-banking service should focus on the sysjeatity, information quality, and
service quality in order to enhance user satisdactirhis finding is perhaps the most
important managerial lesson to be learned becas tmanagers tend to believe that
the importance of measuring the overall qualitytlud system diminishes as the m-
banking system matures and becomes more stablénGalty updating all information
that supports the m-banking users could enhancentbemation quality. Irrelevant,
inaccurate, or out-of-date information could affeser satisfaction. One of the major
challenges of providing the excellence of servicality is keeping the competence,
courtesy, helpfulness, and empathy of the perspanel their behaviour effects on the
generation of a positive customers’ word-of-mouith¢udhury, 2014). Due to lower
labour costs, several firms make strategic decssitmn outsource the call centre. A
knowledgeable agent can solve technical problems itimely fashion, while an
incompetent agent can aggravate a customer’s dtist leading to customer
complaints, reducing the likelihood of future udettee system, and harming the user
company’s image (Ren and Zhou, 2008,etal, 2014).

In Chapter 5 we combine the DeLone & McLean IS sasanodel and culture
dimension to evaluate the impact of m-banking adividual performance. The results
reveal that system quality, information qualitydaservice quality play important roles
in user satisfaction, and influence its use andaviddal performance. Additionally, the
results show the relevance of the moderating etietime perception over the use and
user satisfaction to individual performance. Thessults reveal that it is statistically
significant in Portugal, indicating that in terms§ individual performance, customers

tends to focus on one task at a time, which differthis case from the literature. In
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terms of practical implications, we believe thatrbgintaining the overall quality of the
m-banking service and enhancing individual perforoga potential problems could be
mitigated along with (possible) customer compla{ksmar and Telang, 2012).

In Chapter 6 we show evidence on the influenceuttuce on m-banking use
and individual performance, using a combinationtieé TTF model and two of
Hofstede’s cross-cultural dimension scales: unc#gtaavoidance and individualism.
We show that individualism moderates the relatigndbetween TTF and use, and
uncertainty avoidance moderates the relationshipwden TTF and individual
performance. The remaining constructs, which reprethe core of the TTF model, can
still empirically explain the TTF, use, and indival performance of m-banking.
Cultural differences go far across national bordersmay be enclosed in the same
region. Our model reveals that individualism hadegative statiscally significant
moderating effect on TTF over use of m-banking. Qasults show that high
individualism scores (based on the negative valieejease the effect of TTF on use of
m-banking. This means that for individuals with lawdividualism the importance of
TTF is greater; for individuals with high individigm the importance of TTF for
explaining the m-banking use is lower. The uncetjaiavoidance inclination is a
statistically significant moderator and had a negaeffect on TTF over individual
performance. Due to the negative beta value foramkimg users with high uncertainty
avoidance propensity, the effect between TTF ardividual performance will be
weaker than for users with low uncertainty avoigapcopensity. In terms of practical
implications, understanding cultural characterssteould be important in developing
and managing the m-banking solutions. For instafocgyeople with a high tendency to

individualism, service providers should offer peralized services such as bookmarks.
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For those with a high tendency to uncertainty azoak, service providers should offer
solutions that mitigate the risk of using m-bankimghich could positively influence

customers’ sense of security and their willingniesadopt this service.

7.1 Contributions

Technology shapes the usage but usage shouldtape she technology. User-centric
design is a well-established approach based omlya dioresearch and practice that aims
to create technology that better fits the needscapabilities of the users who will use
the technology. A continuous dialogue will be nekdetween users and service
providers. Based on that, the objective of thiseltation is twofold: first, to study the
state of the art in m-banking within the framewaikpost-adoption, and secondly, to
establish a series of models that allow us to wstded the determinants of individual
performance as a benefit for the consumer, andfltseence for service providers.

This dissertation makes several important contigins. First, to the best of our
knowledge, this is the first time the individualfm@mance dimension is applied to m-
banking as a dependent variable. While the majmftyhe empirical studies in m-
banking fields address adoption and behaviour tidenthis dissertation focuses on the
post-adoption and use stage. Second, earlier cksdamonstrates that age and gender
play important roles in the patterns of informattenhnology (IT) adoption and use, but
rarely considers these separately in the indivighemformance context. Consequently,
this study investigates individual performance ba young and old subsamples and
also male and female subsamples. Third, by integyatvo well established theories,
D&M IS Success model and TTF model, this reseasrhahstrates the usefulness and
value of combining different theories. Each moda#$ Istrengths and weaknesses, and

these are offset and complemented by combiningaheus models. Fourth, combining
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D&M IS Success model with Hall's cultural dimensjome show that the cultural

relationship with usage and users’ satisfaction egyain their beliefs and behaviours
to the individual performance. Fifth, combining th&F model and two of Hofstede’s

cross-cultural dimension scales, we show that iddalism moderates the relationship
between TTF and use, and uncertainty avoidance rata$ethe relationship between
TTF and individual performance. The remaining cars, which represent the core of
the TTF model, can still empirically explain the H,Tuse, and individual performance
of m-banking. Finally, we provide recommendatioegarding where the focus of effort

should be in the future and outline future reseangmues.

7.2 Limitations and future work

This study has several limitations that should bkem into consideration when
generalizing its findings. First, we conducted tresearch in a single country having
one of the highest mobile penetrations in the EeaopUnion (EU), but not in m-
banking. To enhance generalization, a comparistim avfferent countries, with a larger
sample size, variety of ages, and across a vaoietultures is welcome. Second, all
data collected support the applied time-sectionaleh measuring perceptions at a
single point in time, but perceptions change oweetas individuals gain experience.
Longitudinal study to assess this evolution woudob interest and could provide more
insights on how user behaviour changes over time.

It is essential for the financial industry to beal about what ‘customer centric’
means, and how to convert efforts in that realm profits. We understand the several
advantages for the financial industry in encourggiastomers to adopt and use the

remote channel, and its relationship to the scdpesearch in most m-banking studies.

158



Chapter 7- Conclusions

However, knowing the determinants of the post-adopgbhase, and keeping customers
loyal to m-banking are the emerging issues thatilshioe considered in future research.
There is no doubt that portable technology evotutwall affect the way customers
interact with their financial institutions. The gaof change is increasing and banks
need to do even more to ensure that they are wsltipned to succeed in the future.
We have identified some trends for the future tuatid be priorities for success:

* Make the movement of money via payments and traressier. According to
the Forrester survey Q4 2011 made in Europe, besahecking account
transactions and balance enquiries, the two mgstilpp transactions made on
mobile devices are money transfers and the payibgle (Forrester, 2011).

* Give customers the flexibility to use any channe¢l amy time. System
unavailability or other problems can harm companggde and lead customers to

feel less satisfied with the service.

* Leverage smartphone capabilities. For example oot feedback guides and

informs a company’s decision-making and influenteproduct roadmap.

* Go beyond the password with authentication. Aceydio a Deloitte report,
72% of consumers would appreciate the use of bigenieentification (such as
fingerprints or iris recognition) as a means of idevauthentication during
financial services transactions (Sriniv&sal, 2014).

Finally, there are multiple priorities that thedircial industry can achieve, not only

improving customer service, but also in differetig brands and growing revenues by

cross-selling the right product through the righdrnel to the right customer.
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Appendix A - Items

Constructs

Adapted

from

Iltems

System
guality

Information

quality

Service

quality

Use

User

satisfaction

SYSQ1 — M-banking is easy to navigate (Urbach et
SYSQ2 — M-banking allows me to easily find the mmfation I am al., 2010)
looking for

SYSQ3 — M-banking is well structured

SYSQ4 — M-banking is easy to use

SYSQ5 — M-banking offers appropriate functionality

INFQ1 - The information provided by m-banking ifid (Urbach et
INFQ2 - The information provided by m-banking isdenstandable al., 2010)
INFQ3 - The information provided by m-banking iseiresting

INFQ4 - The information provided by m-banking isiable

INFQ5 - The information provided by m-banking isyquete

INFQ6 - The information provided by m-banking istapdate

SERQL1 - The responsible service personnel are alweghly willing to (Urbach et
help whenever | need support with the m-banking al., 2010)
SERQ2 - The responsible service personnel provetsomal attentior

when | experience problems with the m-banking

SERQS3 - The responsible service personnel prowdeces related to th

m-banking at the promised time

SERQ4 - The responsible service personnel havecisuff knowledge tc

answer my questions with respect to the m-banking

USE1 - | use m-banking (Zhou et
USE2 - | use m-banking to manage my accounts al., 2010)
USES3 - | use m-banking to make transfers

USEA4 - | subscribe to financial products that at@uwesive to m-banking

US1 - | am satisfied that m-banking meets my knagéeor information (Wu  and
processing needs Wang,
US2 - | am satisfied with m-banking efficiency 2006)

US3 - | am satisfied with m-banking effectiveness

US4 - Overall, | am satisfied with m-banking
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Individual P11: The m-banking enables me to accomplish tagk muickly
performance PI2: The m-banking makes it easier to accomplisksta
P13: The m-banking is useful for my job
Task TASK1 - | need to manage my accounts anytime angsvhe
characteristics TASK2 - | need to do transfer anytime anywhere
TASKS3 - | need to have a real time control in mg@amts
TASK4 - The financial instructions | give can’t wai
Technology = TECH1 — M-banking provides ubiquitous services
characteristics TECH2 — M-banking provides real time services
TECHS3 — M-banking provides a quick service
TECH4 — M-banking provides secure services
Task TTF1 — M-banking payment services are appropriate
technology fit TTF2 — M-banking account management services grepgate
TTF3 - Real time m-banking services are appropriate

TTF4 - In general, m-banking services are enough

(Urbach et
al., 2010)

(Zzhou et
al., 2010)

(Zhou et
al., 2010)

(Lin  and
Huang,
2008)
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Appendix B - Items

Constructs ltems Adapted
from
System SYSQ1 — M-banking is easy to navigate (Urbach
quality SYSQ2 — M-banking allows me to easily find the mmfiation | am looking for et al,
SYSQ3 — M-banking is well structured 2010)
SYSQ4 — M-banking is easy to use
SYSQ5 — M-banking offers appropriate functionality
SYSQ6 - M-banking offers comfortable access tdhalbusiness applications
Information  INFQL1 - The information provided by m-banking iefig (Urbach
quality INFQ2 - The information provided by m-banking idenstandable et al,
INFQ3 - The information provided by m-banking isaresting 2010)
INFQ4 - The information provided by m-banking iiable
INFQ5 - The information provided by m-banking iswgalete
INFQ6 - The information provided by m-banking istgpdate
Service SERQ1 - The responsible service personnel are ahwaghly willing to help whenever (Urbach
quality need support with the m-banking et al,
SERQ?2 - The responsible service personnel provésgnmal attention when | experien 2010)
problems with the m-banking
SERQ3 - The responsible service personnel proedéces related to the m-banking at t
promised time
SERQ4 - The responsible service personnel haveacwuff knowledge to answer m
guestions in respect of the m-banking
Use USE1 - | use m-banking (Zhou et
USEZ2 - | use m-banking to manage my accounts al., 2010)
USES - | use m-banking to make transfers
USE4 - | subscribe to financial products that atelesive to m-banking
User US1 - | am satisfied that m-banking meets my kndg#eor information processing needs« (Wu and
satisfaction  US2 - | am satisfied with m-banking efficiency Wang,
US3 - | am satisfied with m-banking effectiveness 2006)
US4 - Overall, | am satisfied with m-banking
Individual IP1: The m-banking enables me to accashpihasks more quickly (Urbach
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performance

Time

perception

Context

IP2: The m-banking makes it easiectorplish tasks et al,
IP3: The m-banking is useful for my job 2010)
TP1: When | use the m-banking, | only use the ses/i planned to use beforehand. (Lee et

TP2: Before connecting to the m-banking, | usud#égide which service | am going to us al.,
TP3: When | search for information on the m-bankingearch for one piece at a time. 2007Db)

CT1: When using m-banking, | prefer to sgmbolic information in the form of pictures ofLee et
drawings, instead of detailed information in tepdrf. al.,

CT2: When | use e-mail or a chat room, | prefelirect expressions (e.g., emoticons) t2007hb)
direct expressions (e.g., text).

CT3: When | am searching for information, symboitmnic representation is more
convenient than detailed textual information.
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