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ABSTRACT

This paper contributes to the existing literatuge dnmprehensively reviewing the concepts,
applications and development of technology adoptiadels and theories based on the literature
review with the focus on potential application foe novelty technology of single platform E-
payment. These included, but were not restricteth®Theory of Diffusion of Innovations (DIT)
(Rogers, 1995), the Theory of Reasonable ActionX)TfFishbein and Ajzen, 1975), Theory of
Planned Behavior (TPB) (Ajzen, 1985, 1991), Decosego Theory of Planned Behaviour,
(Taylor and Todd, 1995), the Technology Acceptadedel (TAM) (Davis, Bogozzi and
Warshaw, 1989, Technology Acceptance Model 2 (TAM2nkatesh and Davis (2000) and
Technology Acceptance Model 3 (TAM3) Venkatesh Badh (2008). These reviews will shed
some light and potential applications for technglagpplications for future researchers to
conceptualize, distinguish and comprehend the lyidgrtechnology models and theories that
may affect the previous, current and future appiboeof technology adoption.
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1. INTRODUCTION

Constant technological change simultaneously csediiesats to established business
models, while also offering opportunities for nowarvice offerings (Lai, 2006; 2007; 2010;
2016). Leading firms often seek to shape the ei@iutf technological applications to their own
advantage (Lovelock, 2001; Lai, 2007). With theatbed and dynamic growth of technologies,
how fast the consumers are accepting these tedjiesldepends on a number of factors such as
availability of technology, convenience, consumenged, security etc. There have been a
number of researchers addressing the consumergtiadoof new technologies (Meuter,
Ostrom, Roundtree, and Bitner, 2000; Dapp, Stobbd, Wruuck. 2012; Lai and Zainal, 2014,
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2015; Lai, 2016). Therefore, this paper presehts literature review of the technology
acceptance models and theories leading to the @mweint of the novel technology single
platform E-payment theoretical framework.

This paper analyzed the technology adoption modeld theories leading to the
theoretical framework for an integrated E-paymemteam known as the “single platform E-
payment System” of the technology acceptance fod Qaternet and Mobile. These included,
but were not restricted to, the Theory of DiffusiohInnovations (DIT) (Rogers, 1995) that
started in 1960, the Theory of Task-technologyTitF) (Goodhue, and Thompson, 1995), the
Theory of Reasonable Action (TRA) (Fishbein ande®jz1975), Theory of Planned Behavior
(TPB) (Ajzen, 1985, 1991), Decomposed Theory ofnRéal Behaviour, (Taylor and Todd,
1995), the Technology Acceptance Model (TAM) (BawBogozzi and Warshaw, 1989), Final
version of Technology Acceptance Model (TAM) Verdsdt and Davis (1996), Technology
Acceptance Model 2 (TAM2) Venkatesh and Davis (30Qhified Theory of Acceptance and
Use of Technology (UTAUT), Venkatesh, Morris, Dadsd Davis (2003) and Technology
Acceptance Model 3 (TAM3) Venkatesh and Bala (2008jis review could shed some light
and potential applications for technology applicas for future researchers to conceptualize,
distinguish and comprehend the underlying technologdels and theories that might affect the
previous, current and future application of teclggladoption.

2. TECHNOLOGY ADOPTION MODELSAND THEORIES

Hoenig (1995) as well as Lai (2016) noted that thte at which payment systems
develop depends largely on a struggle between taplthological change and natural barriers to
new product or service acceptance. A number ofribgedave proposed to explain consumers’
acceptance of new technologies and their interttiarse. These included, but were not restricted
to, the Theory of Diffusion of Innovations (DIT) ¢Bers, 1995) that started in 1960, the Theory
of Task-technology fit (TTF) (Goodhue, and Thompsi®05), the Theory of Reasonable Action
(TRA) (Fishbein and Ajzen, 1975), Theory of Planrigehavior (TPB) (Ajzen, 1985, 1991),
Decomposed Theory of Planned Behaviour, (Taylor dmwdid, 1995), the Technology
Acceptance Model (TAM) (Davis, Bogozzi and Warsha®89), Final version of Technology
Acceptance Model (TAM) Venkatesh and Davis (1996¢chnology Acceptance Model 2
(TAM2) Venkatesh and Davis (2000), Unified TheofyAxceptance and Use of Technology
(UTAUT), Venkatesh, Morris, Davis and Davis (20G8)d Technology Acceptance Model 3
(TAM3) Venkatesh and Bala (2008).

Rogers (1995) proposed that the theory of ‘diffustd innovation’ was to establish the
foundation for conducting research on innovatioceptance and adoption. Rogers synthesized
research from over 508 diffusion studies and caatendth the ‘diffusion of innovation’ theory
for the adoption of innovations among individuatal arganization. The theory explicates “the
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process by which an innovation is communicatedudinocertain channels over time among
members of a social system” (Rogers, 1995, ¢

Basically, it's the process of the members of aad@ystem comiunicated an innovation
through certain channels over time known as difiusiThe Rogers’ (1995) diffusion
innovation theory explained that the innovation adbption happeec after going through
several stages including understanding, persuadicsion, implemerdtion, and confirmatio
that led to the development of Rogers (199t-shaped adoption curve of innovators, e
adopters, early majority, late majority and lagg as shown in Figure 1.
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Innovators Early adopters Early majorty Late majority Laggards
25 % 135 % 34 % 34 % 16 %

Figure 1. Innovation Adoption Curn (Roger, 1995)

Technology readiness (TR) refers to people’s preppgrio embrace and use of ni
technologies for accomplishing goals in home lifel @at work (Parasuraman and Colby, 20
Based on individual’s technology reaess score and the technology readiness, Parasueard
Colby (2001) further classified technology consuwsriato five technology readiness segment
explorers, pioneers, skeptics, paranoids, and fdggahis is similar to Rogers (1995-shaped
adopton curve of innovators, early adopters, early nigjotate majority and laggards. TI
Diffusion of innovation or Technology readineswiial for organization implementation succt
because it is market focus.

According to Goodhue et al. (1995), T-technology Fit (TTF) emphasizes individt
impact. Individual impact refers to improved eféiocy, effectiveness, and/or higher qual
Goodhue et al. (1995) assumed that the good fiwdert task and technology is to increase
likelihood of utilizationand also to increase the performance impact sheeéechnology mee
the task needs and wants of users more closelgh8wn in Figure 2, this model is suitable
investigating the actual usage of the technologyeeslly testing of new technologo get
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feedback. The tastechnology fit is good for measuring the technol@pplications alread
release in the marketplace likethe google play store or apple stamp (iTunesetc.

Task Performance
Charactengics Impads

Task-T Ie;;ﬂhnology

Technology

Characterigtics P Utilization

Figure 2. Tasktechnology fit (Goodhue and Thompson, 1¢

The Theory of Reasonable Action (Fishbein and Ajzery,5)9s one of the most popul
theories used and is about one factor that detesnbehavioural intention of the perso
attitudes toward that behawir as shown in Figur3. Fishbien and Ajzen (1975)efined
“attitude” as the individual’'s evaluation of an ebj and defined “belief” as a link between
object and some attribute, and defined “behaviasra result or intentic Attitudes are affective
and based upon a set of beliefs about the objf behaviour (e.g: Credit card is convenient)
second factor is the person’s subjective norms difatwthey perceive their immedie
community’s attitude to certain behaviour (e.g: p@ers are using credit card and it's a statt
have one).
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Figure 3. The Theory of Reasonable Action (Fishbein and Aj2975)

Ajzen (1991) developed Theory of Planned Behavidbictv is about one factor that
determines behavioural intention of the persontguaes toward that behaviour as shown in
Figure 4. The first two factors are the same a®imhef Reasonable Action (Fishbein and Ajzen,
1975). The third factor that is known as the pesmegicontrol behaviour is the control which

users perceive that may limit their behaviour (€gn | apply for the credit card and what are
the requirements?).

Subjective
Norms

Behaviour
i

Perceived
Behavioural
Control

Figure 4. The Theory of Planned Behavior (Ajzen, 1991)
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Decomposed Theory of Planned Behaviour (Decompdded) was introduced by
Taylor and Todd (1995). The Decomposed TPB congstthree main factors influencing
behavior intention and actual behavior adoption ciwhare attitude, subjective norms and
perceived behavior control. Shih and Fang (200&ered the adoption of internet banking by
means of the TPB as well as Decomposed TPB.

There has been a great deal of research on theryTbédReasoned Action (Ajzen &
Fishbein, 1980; Sheppard, Hartwick, and Warshaw819heory of Planned Behavior (Ajzen,
1991) and Decomposed Theory of Planned Behavidagl¢r and Todd, 1995) but mostly used
for products already in the marketplace and indutie view of society (Subjective norm).

Technology Acceptance Model (TAM) was introduced Fned Davis in 1986 for his
doctorate proposal as shown in Figure 5. An adaptaf Theory of Reasonable Action, TAM is
specifically tailored for modeling users’ accept information systems or technologies.
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Figure5. Original Technology Acceptance Model (Davis, 1986)

In 1989, Davis used TAM to explain computer usagkaviour as shown in Figure 6.
The goal of Davis’ (1989) TAM is to explain the geal determinants of computer acceptance
that lead to explaining users’ behaviour acrossbadrange of end-user computing technologies
and user populations. The basic TAM model included tested two specific beliefs: Perceived
Usefulness (PU) and Perceived Ease of Use (PEUreied Usefulness is defined as the
potential user’s subjective likelihood that the wdea certain system (e.g: single platform E-
payment System) will improve his/her action andcEBmed Ease of Use refers to the degree to
which the potential user expects the target systelne effortless (Davis, 1989). The belief of the
person towards a system may be influenced by d#utors referred to as external variables in
TAM.
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Figure 6. First modified version of Technology Acceptance Mb@I AM) (Davis,Bogozzi and Warshav1989).

The final version of Technology Acceptance Modesviamed ly Venkatesh and Lvis
(1996) as shown in Figurg after the main finding of both perceived usefafand perceive
ease of use were found to have a direct influemcéahaviour intention, thus eliminating t
need for the attitude constru

Perceived
//' IUsefulness ‘_h\_h‘_‘
External b Behavioral | Usage
‘ariables Intention Behavior
\‘ Perceived /
Eaze of Use

Figure 7. Final version of Technology Acceptance Model (T/ (Venkatesh and Davi1996).

Venkatesh and Davis (2000) propc the TAM 2 as shown in Figur8. This study
provided more detagxplanations for the reasons users found a givstesyuseful athree (3)
points in time: pramplementation, one month p-implementation and three month -
implementation. TAM2 theorizes that users’ mentdessment of the match between impol
goals at work and the consequences of performibggeks using the systeserves as a basis
for forming perceptions regarding the usefulnesshef system (Venkatesh and Davis, 20!
The results revealed that TAM 2 performed well athovoluntary and mandatory environm:
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Figure 8. Technology Acceptance Model (TAM 2) (Venkatesh Badis, 2000).

Venkatesh and Bala (2008) combined TAM2 (Venkatdbavis, 2000) and the model
of the determinants of perceived ease of use (Meska 2000), and developed an integrated
model of technology acceptance known as TAM3 shiowfigure 9. The authors developed the
TAM3 using the four different types including thedividual differences, system characteristics,
social influence, and facilitating conditions whiake determinants of perceived usefulness and
perceived ease of use. In TAM3 research model, pxeeived ease of use to perceived
usefulness, computer anxiety to perceived eases®fand perceived ease of use to behavioral
intention were moderated by experiences. The TABearch model was tested in real-world
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Figure 9. Technology Acceptance Model (TAM 3) (Venkatesh &ath, 2008).
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Figure 10. Unified Theory of Acceptance and Use of TechnolfdyAUT) (Venkatesh, Morris, Davis and Da,
2003).

Venkatesh Morris, Davis and Davis (2003) studied from threvous models/theorie
and formed Unified Theory of Acceptance and Us&@&thnology (UTAUT) shown in Figut
10. The UTAUT has four predictors of users’ bebaadi intention and there are performal
expectancy, effort expectancy, social influence aadilifating conditions. The five simil
constructs including perceived usefulness, extimsotivation, jol-fit, relative advantage ar
outcome expectations form the performance expegtamahe UTAUT nodel while effort
expectancy captures the notions of perceived ehsese and complexity. As for the soc
context, Venkatesh et al. (2003) validation testsfl that social influence was not significan
voluntary contexts.

2.1 COMPARING THE MODELS

The TAM, TRA, TPB, TAM2, TAM3 and UTAUT have beersed over the years |
various researchers to explain the adoption tedgyaystems. This section will briefly disct
the comparisons of these theories and lead to W&y & selected fc the novel tehnology of
single platform E-payment.
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These studies provide different context and metlomyomeasuring different variables
using different models in different settings. Afteviewing all the technology adoption models,
this paper will discuss the three most likely teabgy adoption models by comparing the
Technology Acceptance Models (TAM), Theory of Rewsb Action (TRA) and Theory of
Planned Behavior (TPB). In addition, this papel discuss the extension TAM models TAM2,
TAM3, UTAUT as well and then discuss the TAM asniework for the novel technology of
single platform E-payment.

2.2 COMPARING TECHNOLOGY ACCEPTANCE MODELS (TAM), THEORY OF
REASONED ACTION (TRA) AND THEORY OF PHANNED BEHAVIOR (TPB)

Davis, Bagozzi and Warshaw’s (1989) study compatexl Technology Acceptance
Model (TAM) with Theory of Reasoned Action (TRA)aresulted in the convergence of TAM
and TRA. This led to a model based on the threerétieal determinants which are the
perceived usefulness, perceived ease of use aralvibah intention. The study found social
norms (SN) as an important determinant of behawiention to be weak. TAM does not include
social norms (SN) as a determinant of behaviorniie (Bl), which is an important
determinant, theorized by Theory of Reasoned Acli®&A and Theory of Planned Behavior
(TPB).

Mathieson (1991) and Yi, Jackson, Park, and Pr@isi6) argued that human and social
factors could play a role in the adoption of tedbgyg using TPB model. Therefore, the TAM
could be extended with constructs from the TPBntcoiporate the social factors that could
explain technology adoption. Nevertheless, the Ti*Ehau and Hu (2002) noted that social
norm and behavior intention to use finding was tiggaand did not support that social norm
would influence behavior intention. Shih and FaP@04d) also examined the adoption of internet
banking by means of the TPB as well as Decompog®land found that it was in line with the
findings of Venkatesh and Davis (2000) that subjechorm was likely to have a significant
influence on behavioural intention to use in a nao environment, whilst the effect could be
insignificant in a voluntary environment. Sinckiststudy is voluntary; therefore the Shih and
Fang (2004) study will not apply in the novel teclogy of single platform E-payment System.

Davis, Bagozzi and Warshaw (1989) explained thaiasmorms scales had a very poor
psychometric standpoint, and might not exert arijy@mce on consumers’ behavior intention,
especially when the information system applicatike single platform E-payment System was
fairly personal while individual usage was volugtalAM was also specifically designed to
address the factors of users’ system technologgpaance (Chau and Hu 2002). Thus, the
comparisons of the study confirmed that Technoldggeptance Model was easy to apply
across different research settings. Han (2003)akas Lai and Zainal (2014; 2015) noted that
using TAM capability was favorable compared withA'Bnd TPB.
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2.3 COMPARING TECHNOLOGY ACCEPTANCE MODELS (TAM), TAM2, TAM3 AND
UTAUT

TAM2, an extension of the TAM was developed by Vaekh and Davis (2000) due to
the limitations of the TAM in terms of explanat@gwer (R?). The aspiration for the TAM2 was
to keep the original TAM constructs intact and fude additional key determinants of TAM’s
perceived usefulness and usage intention constractsto understand how the effect of these
determinants changed with increasing users’ expegieover time with the target system”
(Venkatesh & Davis, 2000, p.187). Because TAM2 dobused on the determinants of TAM'’s
perceived usefulness and usage intention constitd3 by Venkatesh and Bala (2008) added
the determinants of TAM's perceived ease of usewmadje intention constructs for robustness.
Therefore, TAM3 presented a complete nomologicdivak of the determinants of users’
Information Technology System adoption (Venkatasth Bala, 2008).

Venkatesh et al. (2003) incorporated four key deieants in the UTAUT model and
there were performance expectancy, effort expegfamsocial influence and facilitation
conditions as well as four key moderators like ggndige, voluntariness and experience.
According to Bagozzi (2007), UTAUT might be a poférmodel due to its parsimonious
structure and higher explanatory power (R?) butrttwelel did not examine direct effects which
might reveal new relationships as well as imporfaators from the study which were left out by
subsuming under the existing predictors only. TABIZd TAM3 also did not measure and
examine direct effects which might reveal new retahips as well as important factors from the
study.

Technology Acceptance Model (TAM2) by Venkatesh dpavis (2000), TAM3 by
Venkatesh and Bala (2008) and UTAUT by Venkatesbrrig, Davis and Davis (2003) were not
selected since the situation was for products toripdemented in the marketplace and taken into
consideration of subjective norm that included stcnot required for this study involving the
novelty technology of single platform E-payment t8ys. Davis, Bagozzi and Warshaw (1989)
explained that social norms scales had a very psgpchometric standpoint, and might not exert
any influence on consumers’ behavior intentiongesdly when information system application
like single platform E-payment System was fairlygemal while individual usage was voluntary.
UTAUT is an extension from TAM2 and TAM3 is an ex¢eon of TAM2 that includes social
influence, therefore they will not be used in thtisdy based on social norm. TAM2, TAM3 and
UTAUT use moderators but the present study onlydes on the factors and consumers’
intention to use single platform E-payment Syst&uorthermore, TAM2, TAM3 and UTAUT
did not include direct relations studies. TherefofdM2, TAM3 and UTAUT were not
favorable to study the novelty technology of singltform E-payment System.
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24 EXTENSON FROM TAM FOR THE NOVEL TECHNOLOGY OF SNGLE
PLATFORM E-PAYMENT SYSTEM

A novel technology discussed here will be the singlatform E-payment System.
According to (Lai and Zainal, 2015), there is akla¢ empirical investigations combining the
factors of the three E-payments (Card, InternetModile) in one study which encourages the
researcher to study the single platform E-Paymgstem since previous researches only focused
on the three systems separately (Card, Internehil®o As the future integrated E-payment
instruments, single platform E-payment system msoael system as previous researches only
focused on the three systems separately and in@dilyd(Card, Internet, Mobile) Lai, (2016).

TAM model developed by Davis is the most used fraor& in predicting information
technology adoption (Paul, John and Pierre, 2003).and Jun (2007) argued that TAM should
be able to analyze factors affecting adoption itnd&is beyond perceptions of convenience and
usefulness. Though TAM had received much suppaah@y 2005), it focused on the effects of
perceptions of the technology's usefulness andeawakce on adoption intentions (Luarn and
Lin, 2005; Lai and Zainal, 2015). Thus, it is faable for the use of determining the novelty
technology like the single platform E-payment Sgste

In fact, TAM has become so popular that it has bated in most of the research that
deals with users’ acceptance of technology (LeezaK@and Larsen, 2013). TAM attempts to
help researchers and practitioners to distinguibly & particular technology or system may be
acceptable or unacceptable and take up suitablesuresa by explanation besides providing
prediction. Even though TAM has been tested wideith different samples in different
situations and proved to be valid and reliable rhedglaining information system acceptance
and use (Mathieson, 1991; Davis and Venkatesh,,199ény extensions to the TAM have been
proposed and tested (e.g. Venkatesh and Davis,; 2080katesh, Speier and Morris 2002;
Henderson and Divett, 2003; Lu, Yu, Liu, and Ya002, Lai and Zainal, 2014; 2015; Lai,
2016).

Davis (1986) mentioned that behavior intention $& was being mediated by attitude.
Nevertheless, attitude was excluded as its mediatdfenkatesh and Davis (2000) TAM2 and
theorized a direct relationship between the cooirand intention to use. TAM initially
included attitude, but this was later dropped duets weak role as a mediator between the
constructs and intention to use (Mun, Joyce, Jala®ice, 2006). Thus, in this paper the study
has adapted the Venkatesh and Davis’ (1996) verdidrAM to measure consumers’ behavior
intention to use instead of Davis’ (1986) versignamitting the attitude towards use and actual
usage for the novel technology of single platforimpdyment (Lai and Zainal, 2015). In addition,
the study will extend the 1996 version of Technglédgceptance Model by including security
factors and use the mediator with the direct andiréct relationship of the factors and
consumers’ intention to use the single platformayrpent System (Lai, 2016). Therefore, in
figure 11 showed the Stimulus Theoretical Frameworkhe novelty technology of the single
platform E-payment System. According to Lai (2016 design and security are the stimulus
that represent the system and features capabiitids, the perceived ease of use and perceived
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usefulness are the organism that represents thevatoh to use the system that leads to
consumers’ respond to use the system. The StimUheoretical Framework provides the

structure for the research hypothesis. Thus, thedi 11 also showed the “Design and Security
Stimulus Research Theoretical Hypothesis” (Lai,&01

Stimulus: Organism: Respond:
System features 1 User’s motivation > | User’s Intention to
and capability to use the system use the system

Perceived
Usefulness

Consumers’
Security Intention to use

Perceived
Ease of Use

Figure 11. Stimulus Theoretical Framework (Design and SegBitmulus Research Theoretical Hypothesis) (Lal,
2016).

3. CONCLUSION

The above discussion, concepts, applications andla@ment of technology adoption
models and theories based on the literature regr@m@mpass different views and interpretations.
The literature reviews share the difference of nedbgy adoption models and theories with
different theoretical insights, research problewasiables, and measurements. The development
of the new theoretical research framework will depen a number of factors but not limited to
the following: the research problems and objectig=p analysis, the target market (users or
developers, etc), the organizations’ goals andutigerstanding of technology adoption models
and theories based on the available materials #reato Such understanding is vital to enable the
interested parties (e,g: students, academics, rdga, government, organizations) to relate
with both the theory and practical aspects of dohimology adoption models and theories. These
reviews will shed some light and potential applma$ for technology applications for future
researchers to conceptualize, distinguish and ceingmd the underlying technology models and
theories that may affect the previous, currentfatute application of technology adoption.
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