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Abstract

This paper presents a part of an on-going research study which aims
to develop a model on technology acceptance appropriate to the Sri Lankan
context. Current paper reviews the theoretical literature to propose an
improved theory/model from a comparison of existing technology
acceptance theories/models. In this technological era, awareness of
technology is important in today’s fast changing networked society. Since
technology is of little value unless it is used, how people accept and use
technology may have salient theoretical and practical implications.
Therefore, researchers concurred on the fact that quality elucidations occur
because of robust theories/models on technology acceptance. Despite of the
negative aspects identified in the theoretical paradigms of these
theories/models, one significant paradigm out of fourteen theories/models
could be drawn from the conceptual review on theory/model comparison
presented here. Among the fourteen theories reviewed, UTAUT seems to be
an improved theory that could provide a useful tool to assess the likelihood
of success for technology acceptance studies.

Keywords: Technology acceptance, Technology acceptance theories and
models, Technology acceptance model comparison

Introduction:

This paper will discuss an improved technology acceptance
theory/model which was selected for the main research study. The first part
of the paper provides the background information on technology acceptance
and the latter parts discuss fourteen technology acceptance theories and
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models. Then the paper makes a comparison of technology acceptance
theories and models to identify a model which is better explored the
technology acceptance behaviour.

Technology:

Technology was defined as the spoken word of manual craft or
cunning skill in the ancient time. The earliest use of the word technology in
the United States was found in a Harvard University course on the
"application of the Sciences to the useful Arts" in 1816. The 1832
Encyclopedia Americana defined technology as principles, processes, and
nomenclatures.

The use of wireless electronic communication over 100 years ago
was the starting point of the electronic era. The advancements in technology
or modern technology have brought many changes to life styles of people. It
has pervaded every aspect of human life whether it is health, education,
economic, governance, entertainment etc. (Suvarna and Godavari 2012).
Thus no matter what the field is, technology must have brought some
positive change to work in away to increase productivity. Today, every
nation strives to get the latest technology for the benefit of its citizens.
Technological progress is vital in the fields of business, education as well as
health care. Technology is also seen as an enabler or a vehicle to disseminate
knowledge (Oye, lahad and Ab.Rahim 2012).

Technology acceptance:

According to Louho, Kalliojaand Oittinen (2006), technology
acceptance is about how people accept and adopt some technology for use.
User acceptance of technology has further been explained as the
demonstrable willingness within a user group to employ IT for the tasks it is
designed to support (Dillon 2001). Therefore acceptance can be viewed as a
function of user involvement in technology use. Acceptance can be further
described as the critical factor in determining the success or failure of any
technology and acceptance has been conceptualized as an outcome variable
in a psychological process that users go through in making decisions about
technology (Dillon and Morris 1996).

Technology is of little value, unless it is accepted and used (Oye,
lahad and Ab-Rahim 2012). Therefore the understanding of technology
acceptance is vital because the most important benefit associated with access
to the new technologies is the increase in the supply of information (Suvama
and Godavari 2012). Researchers are interested strictly in identifying why
people accept information technology so that superior processes for
designing, evaluating, and predicting how users will react to new technology
can be improved. Therefore, the researchers have studied a range of issues
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related to technology acceptance from individual user characteristics such as
cognitive style to internal beliefs and their impact on usage behavior (Dillon
2001). This individual user acceptance of technology for intended purposes
have been modeled and predicted using theories. The main objective of many
of those studies is to investigate how to promote usage and also explain what
hinders acceptance and usage of technologies (Kripanont 2007). Many
researchers have proposed theories and models of technology acceptance in
order to explain and predict user acceptance with technology in order to
account for rapid change in both technologies and their environment (Oye,
lahad and Ab-Rahim 2012). A review of the existing technology acceptance
theories/ models is therefore important to suggest an improved model.

Technology acceptance theories and models:

Theories provide a set of explanatory variables which can be used to
predict a particular phenomenon. A model, on the other hand, is defined as a
systematic description of a system, a theory or a phenomenon that accounts
for its known or inferred properties which may be used for further study of
its characteristics. Also a model is any abstract representation of some
portion of the real world, constructed for the purpose of understanding,
explaining, predicting or controlling a phenomenon being investigated
(Burch 2003: 266). A large number of theories/models have been designed
to explore the acceptance and use of technologies environment. Therefore
such theories/models that provide the basis for technology acceptance can be
portrayed as follows:

Cognitive Dissonance Theory (CDT)

Cognitive Dissonance Theory was formulated by Festinger (1957) to
explain how discrepancies (dissonance) between one’s cognition and reality
change the person’s subsequent cognition and/or behaviour (Bhattacherjee
2001). This theory depicts a process model of individual behaviour whereby
users from an initial pre-usage expectation (belief) about a technology,
experience its usage overtime, and then from post-usage perceptions of the
technology. The dissonance between users’ original expectations and
observed performance is captured in the disconfirmation construct
(Bhattacherjee 2001).

Innovation Diffusion Theory (IDT)

Innovations Diffusion Theory (Rogers 1995; Rogers and Shoemaker
1971) uses to describe the innovation-decision process. It has gradually
evolved until the best well-known innovation-decision process was
introduced by Rogers (Rogers 1995; Rogers and Shoemaker 1971).
Innovation diffusion theory is perhaps the principal theoretical perspective
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on technology acceptance which has been applied at both individual and
organizational levels of analysis while its primary intention is to provide an
account of the manner in which any technological innovation moves from
the stage of invention to widespread use (or not) (Dillon and Morris 1996).

Task Technology Fit Model (TTF)

Task-Technology Fit (Strong, Deshaw and Bandy1973) model holds
that IT is more likely to have a positive impact on individual performance
and can be used if the capabilities of IT match the tasks that the user must
perform (Goodhue and Thompson 1995). TTF consists of eight factors:
quality, locatability, authorization, compatibility, ease of use/training,
production timeliness, systems reliability, and relationship with users. TTF
has been applied in the context of a diverse range of information systems.

Expectation-Disconfirmation Theory (EDT)

Expectation Disconfirmation Theory or Expectation Confirmation
Theory (Oliver 1980) which is built upon the basis of Cognitive Dissonance
Theory definition and from Marketing has now come to be applied to the
adoption of information technology (Bhattacherjee 2001). EDT focuses in
particular on how and why user reactions change over time. It consists of
four main constructs: expectations, performance, disconfirmation, and
satisfaction.

Theory of Reasoned Action (TRA)

The first theoretical perspective to gain widespread acceptance in
technology acceptance research is the Theory of Reasoned Action (Fishbein
and Ajzen 1975). TRA is a versatile behavioral theory and models the
attitude-behavior relationships. This theory maintains that individuals would
use computers if they could see that there would be positive benefits
(outcomes) associated with using them.

Theory of Planned Behaviour (TPB)

The Theory of Planned Behaviour (Ajzen 1985, 1991) is a successor
of TRA and it introduced a third independent determinant of intention,
perceived behavior control (PBC). It is determined by the availability of
skills, resources, and opportunities, as well as the perceived importance of
those skills, resources, and opportunities to achieve outcomes (Kriponant
2007). As Kriponant (2007) emphasised, by changing these three predictors
(attitude, subject norm and perceived behavior control), the chance that the
person will intend to do a desired action can be increased and thus increases
the chance of the person actually doing it.
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Social Cognitive Theory (SCT)

Social Cognitive Theory (Bandura 1986) is based on the basis that
environmental influences such as social pressures or unique situational
characteristics, cognitive and other personal factors including personality as
well as demographic characteristics are equally significant in determining
behaviour. Further, more variables: gender, age, and experience, from SCT
were researched as to whether they play an important role in the explanation
of technology acceptance (Losh 2004; Colley and Comber 2003; Venkatesh
and Davis 2000).

Technology Acceptance Model (TAM)

Technology Acceptance Model (Davis 1989) was the first model to
mention psychological factors affecting technology acceptance and it was
developed from Theory of Reasoned Action (TRA) by Davis (Davis 1989).
Davis (1989) developed and validated better measures through TAM for
predicting and explaining technology use.

Perceived
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Variables Using Use Usage
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Ease of Use

Source: Davis er al. (1989, p. 9853)
Figure 1: TAM (Davis et al. 1989: 985)

As shown in Figure 1, TAM posits that perceived usefulness and
perceived ease of use determine an individual's intention to use a system
with the intention to use serving as a mediator of actual system use.
Perceived usefulness is also seen as being directly impacted by perceived
ease of use. The underlying links between two key constructs and users’
attitudes, intentions and actual technology usage behaviour, were specified
using the theoretical underpinning of the TRA. Attitude and perceived
usefulness jointly determine the behavioural intention and attitude is
determined by perceived usefulness and perceived ease of use.

Model of PC Utilization (MPCU)

Model of PC Utilization (Thompson et al. 1991) presents a competing
perspective to the theories TRA and TPB and the underpinning conceptual
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paradigm is theory of human behaviour of Triandis (1977). This model
predicts the PC utilization behaviour. However, the nature of the model
makes it particularly suited to predict individual acceptance and use of a
range of information technologies (Venkatesh et al. 2003). Thompson et al.
(1991) used this to predict usage behaviour rather than intention to use.

Motivational Model (MM)

Motivation theory (Davis, Bagozzi and Warshaw 1992) in psychology is
the keystone concept behind this model. Several studies have examined
motivational theory and adapted it for specific contexts and also applied it to
understand new technology adaption and use (Venkatesh and Speier 1999).
The core constructs of the theory are extrinsic motivation and intrinsic
motivation.

Decomposed Theory of Planned Behaviour (DTPB)

The Decomposed TPB (DTPB) introduced by Taylor and Todd (1995)
explores the dimensions of attitude belief, subjective norm (social influence)
and perceived behavioral control by decomposing them into specific belief
dimensions (Taylor and Todd 1995b). Taylor and Todd (1995b) suggest
decomposing attitudinal belief into three factors: perceived usefulness (PU),
perceived ease of use (PEOU), and compatibility. These three factors have
been found to be consistently related specifically to IT usage (Kriponant
2007).

Combined TAM and TPB (C-TAM-TPB)

The key determinants of TPB, influence of social and control factors
which are not used to measure the behaviour in TAM have been joined
together to form the C-TAM-TPB. Taylor and Todd in 1995 added two
factors: subjective norm and perceived behavioral control to TAM to provide
a more complete test of the important determinants of IT usage, because of
their predictive utility in IT usage research and their wide use in social
psychology (Taylor and Todd 1995a). This is an adequate model of IT usage
for users who are both experienced and inexperienced with a technology
system.

Technology Acceptance Model (TAM2)

The goal of TAM2 (Venkatesh and Davis 2000) is a theoretical
extension of the TAM to (1) include additional key determinants of TAM
that explains perceived usefulness and usage intentions in terms of social
influence and cognitive instrumental processes and (2) to understand how the
effects of these determinants change with increasing user experience over
time with the target technological system (Kriponanat 2007).
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According to the study of Venkatesh and Davis (2000) both social
influence processes (subjective norm, voluntariness, and image) and
cognitive instrumental processes (job relevance, output quality, result
demonstrability, and perceived ease of use) significantly influence user
acceptance.

The Unified Theory of Acceptance and Use of Technology (UTAUT)

Another important theoretical model was proposed as the Unified
Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh, Davis
and Davis 2003) with four core determinants of intention and usage, and up
to four moderators of key relationships. Four constructs, 1) performance
expectancy 2) effort expectancy3) social influence and4) facilitating
conditions, have been theorized in formulating UTAUT with the aim of
determining user acceptance and usage behavior on technology as depicted
in Figure 2.

Attitude toward using technology, self-efficacy, and anxiety are
theorized not to be direct determinants of intention (Kriponant 2007). The
key moderators in the model are gender, age, voluntariness, and experience.
From a theoretical perspective, UTAUT (Venkatesh et al. 2003) provides a
refined view of how the determinants of intention and behavior evolve over
time, and it is important to emphasize that most of the key relationships in
the model are moderated (Kriponant 2007).
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Figure 2: UTAUT model (Venkatesh et al. 2003)
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Comparison of technology acceptance theories/models:

Comparison of technology acceptance theories/models in general is
vital to position a well improved theoretical paradigm which provides an
overall picture of underpinning concepts of theories/models which have been
used on the technology acceptance environment.

The underpinning paradigms of CDT and EDT theories have been
proved as more relevant to form technology acceptance through a few
studies in the literature (Bhattacherjee and Premkumar 2004; Bhattacherjee
2001). However, those aspects do not appear to direct most of the
technology acceptance studies sufficiently and they have not received the
same level of attention in the available literature as the other theories/models
in technology acceptance. CDT and EDT have not been researched in
various contexts in technology acceptance.

TRA, TPB, TAM, TAM2 and UTAUT are more popular technology
acceptance theories/ models that are being used worldwide in different
settings more especially in IS literature. TRA has been adapted for use in
many fields and is widely used in academia and business today (Magee
2002) and has demonstrated validity in the Information Systems literature
(Han 2003). TRA model though has some limitations including a significant
risk of confounding between attitudes and norms since attitudes can often be
reframed as norms and vice versa. The second limitation is the assumption
that when someone forms an intention to act, they will be free to act without
limitation. In practice, constraints such as limited ability, time,
environmental or organisational limits, and unconscious habits will limit the
freedom to act. However, there is also a growing recognition that additional
explanatory variables are needed for TRA (Thompson et al. 1991; Webster
and Martocchio 1992).

The Theory of Planned Behaviour (TPB) attempts to resolve the
limitations of TRA. TPB and has been the explicit theoretical basis for many
studies over various contextual settings. Therefore, DTPB should provide a
more complete understanding of technology usage (Taylor and Todd 1995b).
But, Davis, Bagozzi and Warshaw (1989) explained that social norm scales
have a very poor psychometric standpoint, and may not exert any influence
on BI, especially when IS applications are fairly personal and individual
usage is voluntary.

Generally, Technology Acceptance Model (TAM) specifies general
determinants of individual technology acceptance and therefore can be and
has been applied to explain or predict individual behaviours across a broad
range of end user computing technologies and user groups (Davis, Bagozzi
and Warshaw 1989). Simultaneously TAM compared favorably with TRA
and TPB in parsimonious capability (Han 2003). However, TAM is easier to
use than TPB, and provides a quick and inexpensive way of gathering
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general information about an individual’s perception of a technology.
According to the critical review and meta-analysis of TAM Legris et al.
(2003), claimed the TAM to be a useful model. However many researchers
have attempted to expand TAM which has only created confusion
(Baenbasat and Barki 2007). Therefore the comparisons confirm that TAM is
parsimonious and easy to apply across different research settings;
nevertheless, it has to pay the trade-off of losing information richness
derived from the studies (Kriponant 2007).

In a meta-analysis study on TAM with 88 published studies, King
and He (2006) concluded that the TAM is a valid and robust model. For the
past two decades, substantial empirical evidence has supported TAM.
Perceived usefulness, perceived ease of use, social influence, facilitating
conditions, attitude, self-efficacy and anxiety together with UTAUT would
thus be the basis of the explanation of the usage of new technology (van
Raaij and Schepers 2008; Wills, EI-Gayar and Bennett 2008; Wu, Tao and
Yang 2007). Venkatesh et al. (2003) have also added situational variables,
gender, age, experience and voluntariness of use to the UTAUT model even
though core constructs play a very important role in the explanation of the
acceptance and use of technology (De Wit, Heerwegh, and Verhoeven 2011;
Verhoeven, Heerwegh and De Wit 2011; Verhoeven, Heerwegh and De Wit
2010). Therefore, the UTAUT has been playing a key role in technology
acceptance research and provides a solid base to explain why users accept or
reject technology in a specific perspective.

It is clear that these theories/models have been expansively applied in
a vast array of research studies in technology contexts and other various
areas of academic interest and they have further proven their enhanced
applicability in modelling technology acceptance in different contextual
settings. The reviewed literature on technology acceptance theories/models
confirmed that they have different premises and benefits.

According to Singleton, Straits and Straits (1993), Taylor and Tod
(1995) and Kriponant (2007), despite the specific advantages of each theory,
the capability of a theory/model in predicting and explaining behavior is
measured by the extent to which the predictors in the theory could account
for a reasonable proportion of the variance in behavioral intention and usage
behavior. Considerably better variances explain a broader range of
phenomena. Therefore, it is necessary to compare them in order to identify
the most appropriate ones in respect of their ability to predict and explain
individual behavior towards acceptance and usage of technology. Literature
reports superior comparisons of technology acceptance models by Venkatesh
et al. (2003) and Kriponant (2007). Venkatesh et al. (2003) have compared
eight models based on empirical data. Kriponant (2007) has also compared
nine models based on literature. Therefore the model comparison of
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Venkatesh et al. (2003) can be concluded as a more pragmatic approach and
they have determined individual models’ ability to explain behavioral
intention (the explained variance R?). Table 1 presents a summary of
technology acceptance theories/models comparisons in terms of their key

constructs, moderators and the explained variance.
Table 1: Technology acceptance theories/models comparison

Theory/Model

Constructs (Independent variables)

Moderators

Explained variance (R2)

1.Theory of Reasoned Action

1. Attitude toward behavior

1.Experience

0.36

(TRA) 2. Subjective norm 2. Voluntariness
2.Technology Acceptance | 1. Perceived usefulness 1.Experience
Model 2. Perceived ease of use 2. Voluntariness | 0.53
-a(TAM2) 3. Subjective norm
- b (TAM- including gender) 1. Perceived usefulness 1. Gender
2. Perceived ease of use 2. Experience 0.52
3. Subjective norm
3.Motivation Model (MM) 1. Extrinsic motivation None 038
2. Intrinsic motivation )
4.Decomposed Theory of | 1. Attitude toward behavior 1.Experience
Planned Behavior (DTPB) 2. Subjective norm 2. Voluntariness 036
- a TPB (including | 3. Perceived behavioral control '
voluntariness)
- b TPB (including gender) 1. Attitude toward behavior 1. Gender
2. Subjective norm 2. Experience 0.46
3. Perceived behavioral control
- ¢ TPB (including age) 1.Attitude toward behavior 1. Age
2. Subjective norm 2. Experience 0.47
3. Perceived behavioral control
5.Combined Technology | 1. Attitude toward behavior 1. Experience
Acceptance  Model  and | 2. Subjective norm 039
Theory of Planned Behavior | 3. Perceived behavioral control '
(C-TAM-TPB) 4. perceived usefulness
6.Model of PC Utilization | 1. Job fit 1. Experience
(MPCU) 2. Complexity
3. Long term consequences 047
4. Affect towards use '
5. Social factors
6. facilitating conditions
7.Innovation Diffusion | 1. Relative advantage 1. Experience
Theory (IDT) 2. Ease of use
3.Result demonstrability
4.Triability
5. Visibility 0.40
6. Image
7. Compatibility
8. Voluntariness of use
8.Social Cognitive Theory | 1.0utcome expectation None
(SCT) 2. Self-efficacy 036
3. Affect '
4. Anxiety
9.Unified Theory of | 1.Performance expectancy 1. Gender
Acceptance and Use of | 2. Effort expectancy 2. Age 0.69
Technology (UTAUT) 3. Sacial influence 3. Experience :

4.Facilitating conditions

4.Voluntariness

Source: (Venkateshet al. 2003; Kripanont 2007, Dulle, Minishi-Majanja and Coloete2010).
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Following facts can be drawn from the model comparison in Table 1 by
examining the constructs, moderators and the explanatory ability.

e Core constructs of the theories/models vary between 2 (TRA and

MM) and 8 (IDT). Most of them consist of 3-4 constructs.

e Moderators show a discrepancy from 0-4. MM and SCT have no
moderators and the highest number of moderators is included in the
UTAUT. Most common moderator used in these theories/models is
the “experience’.

e The explanatory power of technology usage intention in terms of
variance has ranged from 0.36 (TRA, SCT) lowest to 0.69 (UTAUT)
highest.

It is evident that moderators can play a significant role on the explanatory
ability of the theories/models even under situations of similar constructs.
Explanatory power of the TAM2 and TPB varies with different moderator
changes and same constructs from 0.52 to 0.53 and 0.36-0.47 respectively.

According to Taylor and Todd (1995b) models should be evaluated in
terms of both parsimony (few predictors) and their contribution to
understanding. This means that a model with a good explanatory power and
a lesser number of variables is well suited. But the researchers have argued
that parsimony is not desirable by itself but is desirable only to the extent
that it facilitates understanding (Venkatesh et al. 2003). For predictive,
practical applications of the model, parsimony may be more heavily
weighted; on the other hand, if trying to obtain a complete understanding of
a phenomenon, a degree of parsimony may be sacrificed (Kriponant 2007).
As shown in the Table 5.1 the UTAUT is rich in the explanatory ability in
explaining behavioral intention and usage of technology. Therefore, the
theory in question contributes to a better understanding about the drivers of
behavior of acceptance and the use of new technologies than other similar
theories and models (Venkatesh et al. 2003; Kripanont 2007; Wu, Tao and
Yang 2007; Dulle 2010).

Rationalization for a well improved theory/model:

This section will further provide a justification the suggestion of the
UTAUT model as well improved theory/model for technology acceptance.
This critique is principally based upon existing criticisms made by
Information Science theorists, and the researcher’s own arguments to provide
a synthesis of various viewpoints on technology acceptance with logical
reasoning. This is not a trial to find conformity with the opinions and
arguments already made, but to make known the potential issues faced in
formulating a rational conceptual basis for the selection of UTAUT as a
better model to explore the technology acceptance behaviours.

31



International Technical Sciences Journal (ITSJ) June 2014 edition Vol.1, No.1

According to the reviewed literature, Venkatesh et al. (2003) and Bagozzi
(2007), the following important features could be drawn in flavor of UTAUT
as a well improved model to explain the technology acceptance behavior.

e The explanatory power of the UTAUT is higher;

e Eight specific models (Theory of Reason Action, Theory of Planned
Behavior, Technology Acceptance Model, Motivational Model,
Combine Theory of Planned Behavior and Technology Acceptance
Model, Model of PC Utilization, Innovation Diffusion Theory and
Social Cognitive Theory) have been identified and discussed to form
the determinants of behavioral intention and usage behavior of
technology in constructing the UTAUT;

e Comparison of selected models was done using longitudinal data from
four organizations (Entertainment, Telecom Services, Banking, and
Public Administration) in constructing UTAUT;

e Use of conceptual and empirical similarities and disparities across eight
models to formulate the conceptual framework of the UTAUT model;

e Empirically testing the conceptualized UTAUT model using the
original data from the above four organizations and then cross-
validated it using new data from additional two organizations
(Financial services and Retail electronics);

e Growing number of empirical evidences in last 5-6 years in favor of
UTAUT.

Considering above facts it is clear that UTAUT will provide a solid base to
explain why users accept or reject a technology in a specific perspective and
it has much potential in enhancing our understanding of technology
acceptance.

Conclusion:

Many researchers in the IS field are interested in examining the role of
human trust in technology acceptance. Trust in technology is an ever more
imperative concept as anew mode of technologies is appearing and may
become more complex and harder for some and not for others. Such
substantial differences between groups in how they perceive items on
technology acceptance may have salient theoretical and practical
implications for usage predictions. In the course of conceptual improvement
and empirical findings of past studies, most researchers have concurred on
the fact that quality elucidations emerge through robust theories/models.
Despite of the negative aspects identified in the theoretical paradigms of
these theories/models, one significant paradigm out of the fourteen
theories/models could be drawn from this conceptual review. This
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recognized dominant theoretical perception, as UTAUT which could be duly
used for modelling technology acceptance behaviour.
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