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A literature review in technology-based services (TBSs) revealed many research projects dealing

with the attitudes of consumers towards technology-based service applications and the con-

structs in°uencing that relationship. However, there are still no reported research projects
examining the di®erences on attitude and adoption of consumers towards di®erent applications

of technology-based services. This study addresses the gap in knowledge in point of the factors

in°uencing consumer attitudes towards, and adoption of, technology-based services, by com-

paring four di®erent applications of them. A conceptual model for the adoption process of
technology-based services is developed and tested across four di®erent applications of the

e-service industry. Each survey respondent has to answer the same set of questions for all four

categories. The results indicate that attitudes towards di®erent technology-based service
applications are separate and distinct from one another, and that attitude towards each

technology-based service application di®ers, while it positively in°uences the actual future use

in all of them.
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1. Introduction

While technology-based service (TBS) applications, carried out in the service en-

counter, could be bene¯cial to both businesses and their customers, their adoption

rates, from the consumptionside, extensively vary, implying that there might be

some reasons keeping potential users away from using a speci¯c TBS application.

This paper's objective is to examine the factors that in°uence consumers' attitudes

towards the actual future use of TBS applications. It focuses on the impact of

pointed antecedent beliefs to the attitude towards TBS applications that leads to the

actual future use or rejection of them.

This research tries to ¯ll a research gap of the literature surrounding e-services use

and adoption. The paradox lays on the fact that until now, research papers, when
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trying to investigate the intention to use, adoption and attitudes towards any type

of e-services, they all rest their proposed models in only one TBS application, such

as e-government or e-banking. The only form of comparison tracked down in the

existing literature was the research papers that examine di®erent technologies used

in the same service industry, for example examination of the three di®erent tech-

nologies (ATM, bank by phone and online banking) used in banking industry. It is of

great interest to examine whether there are di®erences in attitudes towards di®erent

TBS applications, among the same group of people, and whether these di®erences

are in°uenced by the same set of beliefs.

A conceptual model of the adoption process for TBSs is developed and tested

across four applications, namely e-banking, e-government, e-commerce and the

entertainment and communication services.

Findings support the hypothesis that the four TBS applications are receiving

di®erent attentions by consumers. Attitudes towards each type of application

proved to be separate and distinct from one another. Also, a strong and signi¯cant

relationship between attitude towards TBS applications and the actual future use of

them was evidenced. Finally, it was observed that perceived ease of use, usefulness

and technology readiness (TR), which were identi¯ed as the antecedents that in-

°uence attitude towards a TBS application, were not all of the same importance for

all the four examined categories of TBS applications. It resulted that the constructs

constituting TR do not in°uence the attitude towards the use of e-commerce and

entertainment and communication services.

This paper explains the varying degrees of acceptance observed among con-

sumers. It explores the factors of importance for the introduction of TBS applica-

tions in a global online market and how they vary among di®erent applications. As

such, the paper contributes to research on electronic services, by advancing the

existing knowledge on applications of TBSs and guiding marketers to ruminate

issues of pointed beliefs, when trying to carry out the delivery of an e-service

application.

2. Literature and Conceptual Model Development

Both potential consumers and ¯rms/organizations are concerned with the usefulness

and ease of use of a TBS application, before they decide to avail by it. In the context

of studying attitudes and technology, several scholars have made important con-

tributions to the literature.

Davis [1986] studied individuals' attitudes towards using new information sys-

tems and computer-based products, through the use of technology acceptance model

(TAM). According to TAM, perceived usefulness and perceived ease of use are the

two key beliefs that lead to the behavioral attitudes and intentions of users. More-

over, the theory of di®usion of innovations [Rogers (1962)] indicates that the positive

or negative attitude towards the innovation would result in the more permanent

adoption or rejection of the innovation.

Gatignon and Robertson [1989] conducted an empirical study of the factors

accounting for the adoption or rejection of a high-technology innovation. They



concluded that adopters can be separated from non-adopters by their information-

processing characteristics. They found that adoption is associated with high vertical

integration and high supplier incentives in the supply industry, and high industry

concentration and low competitive price intensity in the adopter industry. The

decision-maker characteristics (preference for negative information and exposure to

personal information sources) actually predict adoption.

Chandrashekaran and Sinha [1995] studied how countries are expected to adopt a

new technology when their perceived utility from the new technology exceeds their

status quo utility. They presented the split-population Tobit (SPOT) duration

model to incorporate the two conceptually distinct dimensions of innovativeness in a

single framework, namely, the timing and volume of adoption, for investigating how

they are a®ected by consumer characteristics and prior purchase behavior that, in

turn, could a®ect post-adoption usage.

Srinivasan et al. [2002] studied the adoption of e-business, a radical technology

with the potential to alter business models. The authors ¯rst established the dis-

tinctiveness of technological opportunism from related constructs, such as organi-

zational innovativeness, and showed that it o®ered a signi¯cantly better explanation

of technology adoption than existing constructs do.

In the present research, TAM will be employed to investigate the factors in°u-

encing attitude towards TBS applications and the relationship between attitude

towards and the actual future use of TBS applications. While in the existing liter-

ature, TAM explains a signi¯cant amount of the variance in usage intentions and

future use of technology, many scholars and researchers set the following question:

Are perceived usefulness and ease of use alone enough to predict attitude and be-

havioral intentions? The answer, by most of them, is that attitude and behavioral

intentions cannot be predicted solely through these two factors. If so, the research

project may lead to inadequate results, as the explanatory power of the model can be

improved by adding other factors [Hu et al. (1999); King and He (2006); Lin and Lu

(2000); Mathieson et al. (2001)].

In the current study, it is proposed that TR, is also a critical belief that, jointly to

the factors of TAM, form a part of the causal determinants of speci¯c cognitive

appraisal of attitude towards a TBS application. Parasuraman [2000] has de¯ned

TR as an overall state of mind that refers to \people's propensity to embrace and use

new technologies for accomplishing goals in home life and at work". In his concep-

tualization, a combination of positive and negative feelings about technology

underlies the domain of TR. That state of mind relates to how ready an individual

feels about using a particular technology, that will a®ect how ready that consumer is

to accept and use the speci¯c technology.

Thus, in addition to the two key beliefs of perceived usefulness and perceived ease

of use in TAM, the TR element is employed. Trying to ¯gure out the procedure by

which consumers determine whether they will use a TBS application or not, our

model was developed, see Fig. 1. We propose three antecedent factors as predictors

of attitude towards TBS applications. Perceived ease of use and usefulness will be

investigated according to the TAM literature and for TR the technology readiness



index (TRI) [Parasuraman (2000)] is employed, for improving the explanatory

power of our model, as an accessory ascendant factor.

Furthermore, we propose that attitude towards TBS applications impacts the

actual future use of them. These relationships are shown in Fig. 1. The model will be

tested across four di®erent applications of TBSs to increase the robustness of the

testing process and to reveal whether or not the relationships are consistent across

the whole e-service encounter. Next, the hypotheses and descriptions of the con-

structs are analyzed and discussed.

3. Hypothesis Development

3.1. Attitude

Attitude towards a product or a service is perceived as a concept of high value, as it

is a determinant for the consumer's actual behavior [Mosavi and Ghaedi (2011)].

Attitude towards an innovation is a critical intervening variable in the innovation

adoption decision [Rogers (1995)]. Thus, attitude towards a speci¯c information

technology is conceptualized as a potential user's assessment of the desirability of

using that technology [Davis et al. (1989)] and, according to TAM, predicts an

individual's use of technology.

Many studies have applied TAM to test users' adoption in di®erent settings. In

electronic commerce, Gefen et al. [2003] found that electronic consumer trust was as

important to online commerce as the widely-accepted TAM use-antecedents, per-

ceived usefulness and perceived ease of use. Together these variable sets explained a

considerable proportion of variance in intended behavior. Their study also provided

evidence that online trust is built through: (a) a belief that the vendor has nothing to

gain by cheating, (b) a belief that there are safety mechanisms built into the web

site, (c) having a typical interface, and (d) ease of use.

Ease of use Technology
Readiness

Usefulness

A tude
towards
TBSs

Actual
future use
of TBSs

Antecedent beliefs

A tudes

Fig. 1. Conceptual model.



In Internet banking, Wang et al. [2003] used TAM as a theoretical framework

and introduced \perceived credibility" as a new factor, which re°ects the user's

security and privacy concerns in the acceptance of Internet banking. They examined

the e®ect of computer self-e±cacy on the intention to use Internet banking. Their

results strongly supported the extended TAM in predicting the intention of users to

adopt Internet banking. Their research also demonstrated the signi¯cant e®ect of

computer self-e±cacy on behavioral intention, through perceived ease of use, per-

ceived usefulness and perceived credibility.

In e-government, Alhujran and Chat¯eld [2009] evidenced a wide digital divide

that exists between the Arab countries and the leading developed countries. Im-

portantly, however, the results of their research also showed a wide digital divide

even among the Arab countries studied, particularly in the development of advanced

e-government service delivery capabilities. Also, Carter and B�elanger [2005] inte-

grated constructs from TAM, di®usions of innovation theory and web trust models

to form a parsimonious, yet comprehensive, model of factors that in°uence citizen

adoption of e-government initiatives. Their ¯ndings indicate that perceived ease of

use, compatibility and trustworthiness are signi¯cant predictors of citizens' intention

to use an e-government service.

According to the literature, consumers may have distinguishable attitudes to-

ward self-service technologies (SSTs). Curran et al. [2003] found that intentions to

use SST options are driven by multiple, hierarchical attitudes. In addition to the

direct e®ects of attitudes towards speci¯c SSTs, their ¯ndings con¯rmed that higher-

order global attitudes towards service technologies in°uence individual intentions to

use SSTs. Also, they proved that heavy SST users rely more on attitudes towards

speci¯c SSTs than the light SST users, who rely more heavily on global attitudes

towards SSTs, when determining intention to use an SST.

Supposing that TBS applications used for the delivery of di®erent advantages

may vary between industries, it would be useful to examine consumers' potential

predispositions towards di®erent TBS applications and discover whether attitudes

towards them will be separate and distinct from one another.

H1. TBS applications receive di®erent levels of attention since attitudes towards

them will be separate and distinct from one another.

According to Fishbein and Ajzen [1975], attitude towards behavior is de¯ned as

an individual's positive or negative feelings (evaluative a®ect) toward performing

the target behavior. Literature reveals that attitude towards behavior positively

a®ects the intention and actual use of a speci¯c technology [see, for example,

Chang and Zhu (2011); Dominik and Michel (2008)]. So, in our research the

in°uence of consumers' attitudes towards the actual future use of a TBS appli-

cation is studied.

Bagozzi [2007] deals with whether the relationship between behavioral intention

and actual use is theoretically strong enough and he discusses the fact that there may

be other factors that actually a®ect the ¯nal use of a TBS application, even after

initial intention is formed. Still, TAM is relevant to the present research, because it



will focus on the acceptance of technology which does not require any explicit inputs

from the user.

According to TAM, attitude towards the actual use is the evaluative judgment of

adopting a part of technology [Rahimi et al. (2003)]. A meta-analysis of attitudinal

research related to the theory of reasoned action found strong support for using

attitude to predict intentions [Sheppard et al. (1988)].

After reviewing the relevant literature, particularly as it pertains to the consumer

context, attitude towards adoption is retained for use in the model and is hypoth-

esized to be in°uenced by perceived usefulness, ease of use and TR. Also, since

attitude predicts behavior, concerning the intention and actual use of a speci¯c

technology [Chang and Zhu (2011); Dominik and Michel (2008)], it is hypothesized

that:

H2. Attitude towards a TBS application will positively in°uence a consumer's

actual future use of it.

3.2. Antecedents

The model of our research, as stated above, includes three antecedents. These are

perceived usefulness, perceived ease of use and TR. TAM directly relates perceived

ease of use and perceived usefulness to an individual's attitude towards using a

particular technology [Davis (1986, 1989)]. TR, de¯ned as a state of mind that

relates to how ready an individual feels about using a particular technology ��� and

in our study a TBS application ��� [Parasuraman (2000)], will a®ect the level of

consumer readiness to accept and use the speci¯c technology.

If potential consumers believe that a given application is too hard to use or that

the performance bene¯ts of usage are outweighed by the e®ort, then they may not

choose to use it. In Davis's [1989] words, perceived ease of use refers to \the degree to

which a person believes that using a particular system would be free of e®ort". In

TAM, perceived ease of use is de¯ned as the extent to which a person believes that

using a technology will be simple [Davis et al. (1989)]. Perceived ease of use is

substantial for initial acceptance of a new TBS application and is fundamental for

further adoption and continued use [Davis et al. (1989)]. Ease of use was found to

have a direct and positive e®ect on attitude towards use of technological innovations

concerning consumers [Childers et al. (2002); Dabholkar and Bagozzi (2002); Gentry

and Calantone (2002)]. Therefore, it is hypothesized:

H3a. Perceived ease of use of technology will be positively related to attitude

towards TBS applications.

Perceived usefulness is de¯ned as the degree to which a user believes that using a

particular technology system would enhance his or her job performance [Davis

(1989)]. From a consumer's perspective, it is considered to be the possibility that

technology will help when performing a task. According to many TAM research

projects, perceived usefulness is a strong determinant of user acceptance, adoption

and usage behavior [Davis (1989); Mathieson (1991); Taylor and Todd (1995)]. Also,



literature shows that there are positive relationships between perceived usefulness

and attitudes towards new Internet services [Childers et al. (2002); Gentry and

Calantone (2002)], as well as that there is positive impact between perceived use-

fulness and attitude towards using mobile Internet products [Bruner and Kumar

(2005); Lee et al. (2002)]. Therefore, it is hypothesized:

H3b. Perceived usefulness of technology will be positively related to the attitude

towards TBS applications.

Many scholars have examined the di®erences in the adoption of new technologies

between individual customers [Tsikriktsis (2004); Agarwal and Prasad (1999);

Harrison and Rainer (1992); Gutek and Bikson (1985)]. Thus, TR shows the level of

consumers' readiness to embrace a new technology and their technical and personal

abilities to actually use it [Caison et al. (2008)].

Cunningham et al. [2002] state that an individual's perception of the bene¯ts of

change is an initiator of readiness for change. Agarwal and Prasad [1999] as well as

Dabholkar and Bagozzi [2002] have suggested that TAM model fails to consider

some individual di®erences of customers. On that grounds, TR for change is included

in the current research.

The value of measuring TR, in addition to TAM, is related to the novelty of TBS

applications. Potential or actual users of TBS applications are usually asked to

present their beliefs, attitudes and usage intentions about their virtual experiences.

TR has been integrated to other models also, such as theory of planned behavior

(TPB) [Chen and Li (2010)]. Chen and Li [2010], in their integrated model of TR and

TPB, where TR was theorized to be one of the four causal antecedents of attitude,

explained a total variance in continuous intention increase to 70%, revealing that

integrating the theoretical constructs of TPB with TR can de¯nitely increase the

accuracy of an integrated model to predict and explain customers' behavioral

intentions.

Pires et al. [2011] studied the models developed for assessing critical aspects of

consumer use and acceptance of technology-based products and services. They used

TAM and TRI as theoretical references for their ¯eld research on Internet banking

users. They tested whether TRI could be an antecedent to the main construct of

TAM, which is the intention to use online services, and proposed that their model

should be tested in other interactive interfaces, such as e-commerce and services, to

¯nd whether there are di®erences in the various web environments.

In other studies TR is proposed to be a key moderator in the relationship between

a model's variables and behavioral intention. For example, Borrero et al. [2014]

proposed that TR moderates the relationship between uni¯ed theory of acceptance

and use of technology (UTAUT) model variables and behavioral intention. They

showed that respondents with either high or low TR di®er in their beliefs–intention

relationships.

Attitude and intention are presented as mirrors of beliefs, and not as standing

predictors of TBS applications adoption [Lanseng and Andreassen (2007)]. While

TRI measures customers' propensity to adopt a new technology, results that show



high scores imply that the population under investigation is comfortable with

technology through usage in other areas. So, combining TAM with TRI as a uni-

dimensional scale is a way to provide more valid predictions of actual adoption and

use of TBS applications.

TR is positively associated with attitudes toward using TBS applications, in that

optimism and innovativeness are positively related to customer attitudes towards

using TBS applications, while discomfort and insecurity are negatively related to-

wards using TBS applications [Liljander et al. (2006)]. TR also may encourage

positive attitudes towards technology and vice versa [Lin and Hsieh (2006)].

In the current study, TR will be treated as an antecedent of attitude towards TBS

applications, similar to Pires et al. [2011] and Chen and Li [2010], and it will be

unidimensionally modeled. Therefore, we propose that TR will be positively related

to attitude towards TBS applications.

H3c. TR will be positively related to attitude towards TBS applications.

4. Research Method

Trying to investigate attitudes towards TBS applications and the ¯nal actual future

use of them, users of di®erent types of TBS applications were targeted. TBS

applications are applied in various applications, such as e-ticketing, e-government,

ecommerce, e-health, e-banking, e-booking and e-education [Taherdoost et al.

(2013)]. Taherdoost et al. [2013] introduced 31 services under 11 e-service applica-

tions and categorized these applications under the 2 � 2 matrix to evaluate them.

The 11 e-service applications were e-health, e-ticketing, e-booking, e-banking,

e-government, e-education, e-commerce, social networking service, entertainment,

communication services and information access.

In the present research, only four of the aforementioned categories will be used,

based on their familiarity in Greece. Three of them are identically taken from the

classi¯cation of Taherdoost et al. [2013], namely e-banking, e-government and

e-commerce. The last one is a combination of two, namely entertainment and

communication services. They were chosen through the implementation of a pre-

liminary survey made to identify the ones that are mostly recognized by Greek

citizens. This context allows the TBS application model to be tested across four

di®erent technologies.

E-banking refers to activities such as electronic bill payment, transfer of money,

applying for loan, checking exchange rates and so on. E-government refers to ac-

tivities of electronic ¯nancial services, legal services, license renewals, ¯ling and

payment of income taxes and so on. E-commerce refers to activities of e-marketing,

e-sales, online business trading with other businesses, internal processes that busi-

nesses use to support their buying, selling, hiring and planning and so on. Enter-

tainment and communication services refer to activities of TV stations, radio

stations, newspapers, online games, online music, online movies, email and chat sites,

other communication services (forums, etc.) and so on.



A survey was conducted to study the three antecedent constructs ��� perceived

ease of use, usefulness and TR ��� as well as attitude towards using TBS applications

and actual future use of each technology application. Four di®erent versions of the

survey were developed. Every one of them had questions related to the customer's

attitude antecedents, attitude towards and the actual future use of each one of the

four TBS applications (e-banking, e-government, e-commerce and entertainment

and communication services). The goal to achieve a minimum of 400 respondents,

that would agree to answer questions for each one of the four technologies, was set

and achieved. The di±culty of this goal was the large number of questions included

in the questionnaire due to the e®ort made to investigate four di®erent technologies.

4.1. Construct measurement

The integrated instrument, created for the purpose of this research, was modeled in a

way appropriate for people who have both high and little experience in using the

TBS applications under research. The questions from the adapted scales were

modi¯ed for each one of the four versions to indicate every TBS application.

To start with, the scale used for measuring the ease of use that was adapted from

Dabholkar [1994] and Davis et al. [1989] included the following: \Learning to use the

technology-based service applications . . . was easy for me", \I ¯nd the technology-

based service applications . . . di±cult to use", and \It was easy for me to become

skillful at using the technology-based service applications . . .". Next, the scale used

for measuring the usefulness that was adapted from Adams et al. [1992], Davis et al.

[1989], Igbaria et al. [1996] and Jackson et al. [1997] included: \the technology-based

e-service . . . is useful for doing my job", \using the technology-based service appli-

cation . . . improves the way in which I do my job", and \using the technology-based

service application . . . makes doing my job easier". In every question the blank

area . . . was adjusted according to the respective TBS application, e.g. of e-banking,

e-government, e-commerce and entertainment and communication services.

Concerning the third in row scale for studying TR, TRI was initially undergoing

to be used. Then, it was observed that in many research projects, an abbreviated

scale of TRI, proposed by Parasuraman [2000], was used. The four TR dimensions

have been successfully replicated using a 10-scale [see, for example, Lam et al. (2008);

Lin and Hsieh (2006); Tsikriktsis (2004); Van der Rhee et al. (2007)] and Liljander

et al. [2006] used a 12-scale. When using an abbreviated version of TRI question-

naire, the goal is to create a TR scale, consisting of a group of items to investigate the

consumer's readiness construct to accept technology [see, for example, Rose and

Fogarty (2010)].

The reason for using a short version is related to the large number of items in the

original questionnaire. The length of the questionnaire might present challenges to

scale administration and result in a decreased response rate, or increased inaccuracy

due to response fatigue and agreement bias [Barnhart and Ratchford (2007)]. So, to

reduce respondent weariness, a set of 12 items, adapted by Liljander et al. [2006], out

of the 36 TR items proposed by Parasuraman [2000], were included in the ques-

tionnaire.



Three items for each of the four dimensions of TRI ��� optimism, innovativeness,

discomfort and insecurity ��� were chosen. The items were based on the reported

factor loadings [Parasuraman (2000)] and relevance for the market. As suggested by

Parasuraman [2000], the TR items were presented to respondents in a randomly

mixed order and they formed this research's TR scale. These were: use of technology

for banking/government/commerce/entertainment and communication purposes

gives people more control over their daily lives; technology for banking/government/

commerce/entertainment and communication purposes gives you more freedom of

mobility; products and services that use the newest technologies are much more

convenient to use in the banking/government/commerce/entertainment and com-

munication industry; other people come to you for advice on new technologies

concerning banking/government/commerce/entertainment and communication in-

dustry; in general, you are among the ¯rst in your circle of friends to acquire new

technology in the banking/government/commerce/entertainment and communica-

tion industry, when it appears; you can usually ¯gure out new high-tech products

and services in the banking/government/commerce/entertainment and communi-

cation industry, without help from others; technical support lines in banking/gov-

ernment/commerce/entertainment and communication industry are not helpful

because they do not explain things in terms that you understand; when you get

technical support from a provider of a high-tech product or service in the banking/

government/commerce/entertainment and communication industry, you sometimes

feel as if you are being taken advantage of by someone who knows more than you do;

it is embarrassing when you have trouble with a high-tech gadget of the banking/

government/commerce/entertainment and communication industry while people

are watching; you do not feel con¯dent doing business with a place that can only be

reached online in the banking/government/commerce/entertainment and commu-

nication industry; you do not consider it safe giving out a credit card number over a

computer to implement your banking/government/commerce/entertainment and

communication activities; and any banking/government/commerce/entertainment

and communication transaction you do electronically should be con¯rmed later with

something in writing.

Continuing, attitude was measured using the three-item measure, adapted from

Barki and Hartwick [1994], Dabholkar [1994], Harrison et al. [1997], Nysveen et al.

[2005] and Curran and Meuter [2005], including: \How good or bad do you feel about

using a technology-based service application . . .?", \How pleasant or unpleasant is it

to use a technology-based service application . . .?" and \How much would you say

that you like or dislike using a technology-based service application . . .?" Closing,

the item used for measuring the actual future use of TBS applications, adapted from

Curran and Meuter [2005] and adjusted for purposes of our research, was \When you

have routine job that could be completed through the use of a technology-based

service application . . . , how likely are you to actually use technological means and

not take the traditional route?" In these two measures, as also seen above, the blank

area . . . was adjusted according to the respective TBS application, e.g. of e-banking,

e-government, e-commerce and entertainment and communication services.



Ease of use and usefulness belief constructs were measured using seven-point

Likert scale with end points of 1 (strongly agree) and 7 (strongly disagree). A ¯ve-

point Likert scale was employed for all the structured questions of the abbreviated

TRI with end point anchors of strongly disagree (1) and strongly agree (5). The

single item behavior intention measure used a seven-point Likert scale with end

points of 1 (extremely likely) and 7 (extremely unlikely). All respondents were asked

a total of 12 ease of use, 12 usefulness, 48 TR, 12 attitude and four actual future use

questions (the same three questions of the ¯rst two antecedent beliefs, 12 questions

for the third antecedent belief, three questions for attitude and one for actual future

use for each of the four TBS applications), see Table 1.

The reason for asking respondents to answer the TR questions separately for

every TBS application is that one person may exhibit di®erent levels of TR on

di®erent e-service industries, thus the quality of the scale is enhanced. Consumer TR

levels in certain SST service industries, e.g. government, may di®er from other ones

[Lin and Hsieh (2006)]. For example, based on the identi¯ed TR traits, a techno-

logically optimistic person is more likely to assume a more positive outlook about his

or her chances of success. Therefore, he or she tends to perceive a self-service tech-

nology as being functional and useful and perceives a speci¯c web innovation to be

more trustworthy, since he or she worries less, by nature, about possible negative

outcomes in an unknown situation [Walczuch et al. (2007); Lu et al. (2012)].

The questionnaire was translated into Greek and then back-translated into En-

glish by a di®erent person in order to prevent any possible distortion in the trans-

lation process, which would be revealed by comparing the original and originated

questionnaire. The comparison showed no mistakes regarding either the content or

the meaning of the questions. A pilot study was then conducted in a university's

marketing class in Greece for identi¯cation of obvious errors in content and

expression.

Table 1. Items of integrated instrument.

Name of the construct Category of TBS application
Number
of items

E-banking E-government E-commerce

Ent. and

comm. service

Technology readiness 48

Drivers of TR Optimism 3 3 3 3 12

Innovativeness 3 3 3 3 12

Inhibitors of TR Discomfort 3 3 3 3 12

Insecurity 3 3 3 3 12

Attitude towards TBS applications 3 3 3 3 12

Perceived ease of use 3 3 3 3 12
Perceived usefulness 3 3 3 3 12

Actual future use 1 1 1 1 4

Total 22 22 22 22 88



4.2. Data collection

At ¯rst, in order to decide which technologies to include in our research, 900 phone

calls were made from which we obtained 574 answers ��� response rate 64%. Trained

interviewers calling a random sample of homes in Greece completed the data col-

lection. The telephone numbers were purchased from a ¯rm specializing in deve-

loping random samples from designated populations.

Respondents were asked to answer whether they are users of each one of the 11

forenamed TBS applications according to Taherdoost et al. [2013]. The answers of

the respondents indicated the use of four technologies (e-banking, e-government,

e-commerce and entertainment and communication services) for the purposes of our

study. The remaining ones were mentioned by respondents in too low percentages

and they were excluded from the research. Nevertheless, none of the technologies

scored a use of less than 10%, proving that they are all used by a measurable

percentage of potential consumers. Still, including all technologies in our research

would make it almost impossible to achieve the goal of a minimum of 400 respon-

dents who would agree to answer questions for all of them. Therefore, e-banking,

e-government, e-commerce and entertainment and communication services, by

gathering the higher number of responses, were ¯nally included in our research.

After having decided the TBS applications used for the research, an intercept

method was followed by 15 research assistants in public locations in the capital

(Athens) and subcapital (Thessaloniki) of Greece, that are considered to be busy

(shopping malls, subway–bus–train stations, public parks, etc.), in order to collect

the data. The research assistants were choosing the respondents based on a sampling

schedule. Multiple timescales were created to secure random selection, and sampling

hours were adjusted di®erently for working days and weekends. Timescales, places

and citizens were randomly selected. Respondents, who completed the ques-

tionnaires, were ¯rstly introduced to e-banking, e-government, e-commerce and

entertainment and communication services, by explaining what each one represents,

and then they were asked about their antecedents towards these four TBS appli-

cations, as well as about their attitude and the actual future use of them. All of them

had experience in using each one of the four types of TBS applications. Upon the

completion of the questionnaire, each of the participants received a gift.

5. Results

Descriptive statistics: Initially, from the 1000 people asked to start the survey 596 of

them agreed to complete the questionnaire, but only 463 of them completed the

whole process. There were no missing data from the completed questionnaires and

the ¯nal sample consisted of 463 usable responses. There were more males than

females, see Table 2. Ages ranged from 18 years to 70 years old, with an average age

of 39. Income and education distributions seemed to be normal among all categories.

Analysis: The two-step procedure proposed by Anderson and Gerbing [1988] was

applied during the structural equation modeling (SEM). The ¯rst step involves the

development of an e®ective measurement model with con¯rmatory factor analysis



(CFA) and the second step analyzes the structural model. SPSS 22.0 and AMOS

22.0 were used for the implementation of the research.

Reliability analysis: Initially we performed reliability analysis in SPSS by checking

the value of Cronbach's � in order to check whether individual items in the scale

were related. Cronbach's � measures internal consistency of the scale. For a scale to

be reliable, Cronbach's � must be greater than 0.6 [Hair et al. (2005)]. As noticed in

Table 3, this criterion is satis¯ed.

Con¯rmatory factor analysis: Thereafter, CFA was conducted for the structural

model. CFA was chosen to run over exploratory factor analysis (EFA), because the

existing items of the questionnaire had been validated before, in TAM. The software

packages used for this analysis are SPSS 22.0 and SEM AMOS 22.0, a specialized

software for structural equation modeling. The sample size is 463 responses and the

observed variables included in the model are 22. We checked for the model ¯t indices,

to see how well our data ¯t the predicted model.

Table 3. Reliability analysis results.

Cronbach's �

Perceived

ease of use

Perceived

usefulness

Technology

readiness

Attitude towards

TBS applications

E-banking 0.729 0.736 0.678 0.726
E-government 0.686 0.617 0.675 0.682

E-commerce 0.615 0.622 0.678 0.619

Entertainment and

communication services

0.791 0.790 0.764 0.742

Table 2. Study demographics.

Number Percentage

Gender

Male 259 56

Female 204 44

Age (years)
Under 30 135 29

31–40 116 25

41–50 131 28

Over 51 81 18
Income (in €)

Under 20 000 157 34

21 000–40 000 134 29

41 000–60 000 79 17
Over 61 000 42 9

Refused 51 11

Education
High school or less 111 24

Some college or institution 162 35

Bachelor's degree 190 41



The displayed ¯t indices, shown in Fig. 2, signify that data for e-banking and

entertainment and communication services ¯t the suggested model better than

e-government and e-commerce. Relative/normed chi-square (�2/degree of freedom)

must score values as high as 5.0 (less than 5) [Wheaton et al. (1977); Schumacker and

Lomax (2004)], GFI greater than 0.85 [Anderson and Gerbing (1984); Cole (1987)],

AGFI greater than 0.8 [Anderson and Gerbing (1984); Cole (1987)], CFI greater than

0.95 [Hu and Bentler (1999)], PCFI greater than 0.8 [Johnson and Wichern (2003);

Browne and Cudeck (1993)] and RMSEA less than 0.1 [MacCallum et al. (1996)].

5.1. Attitude results

In order to test Hypothesis 1, 12 items were used to measure attitudes towards

di®erent TBS applications (three for each one of the four applications). Factor

analysis of the items showed that four separate and distinct from one another factors

exist. All factor loadings for every TBS application showed strong loadings. Through

varimax rotation the four factors were revealed, see Table 4.

To investigate factor correlations SEM was employed which revealed a good

model ¯t having 104 degrees of freedom, �2 is 338, a chi-square to df ratio (�2/df) of

3.25, a GFI of 0.892, and AGFI of 0.823, a CFI of 0.986, a PCFI of 0.825 and an

RMSEA of 0.095. Correlation coe±cients above from 0.1 to 0.3 are considered to be

weak, from 0.4 to 0.6 as moderate, from 0.7 to 0.9 as strong and 1 as perfect, based

on the work of Dancey and Reidy [2004]. Our correlations were strong between

e-commerce and entertainment and communication services (0.71); moderate

between attitude towards e-banking and e-commerce (0.46), between e-banking and

Note: The ¯rst row shows the standardized estimates of e-banking, the second of e-government, the third
of e-commerce and the fourth of entertainment and communication services. ���p < 0:001; ��p < 0:01;
�p < 0:05; nsp > 0:05:

Fig. 2. Structural model.



e-government (0.51) and between entertainment and communication services

and e-banking (0.49); and weak between e-commerce and e-government (0.28) and

between e-government and entertainment and communication services (0.26).

Discriminant analysis on the attitude factors of each construct was performed

(Table 5). The results showed that for all four constructs, the average variance

extracted was above the critical value of 0.5 [Netemeyer et al. (1997)]. After com-

paring the squared correlations between each of the attitude constructs to the av-

erage variance extracted, the results show that for all four constructs, the average

variance extracted is greater than the squared multiple correlations index, with the

minimum average variance extracted being 0.654 and the highest-squared correla-

tion value being 0.380. This proved the existence of discriminant validity between

the four attitudes towards the use of a service, which in turn signi¯es that all four

TBS applications are receiving di®erent attentions.

The mean value for e-banking was 3.18, for e-commerce it was 3.64, for e-gov-

ernment it was 2.96 and for entertainment and communication services it was 4.87

indicating that entertainment and communication services and e-commerce receive

the highest attitude scores. Average sum scores for all four TBS application attitudes

were compared to reveal the di®erences between them. The t-values of paired t-tests

proved the existence of di®erences and revealed that the largest attitude di®erences

(�10) were between e-banking and e-commerce, e-banking and entertainment and

Table 4. Paired sample t-test.

Mean Paired di®erence Correlation t Sig.

Average e-banking scale 3.18 �0.46 0.46 �10.02 0.000

Average e-commerce scale 3.64

Average e-government scale 2.96 �0.22 0.51 �7.26 0.000

Average e-banking scale 3.18
Average e-banking scale 3.18 �1.69 0.49 �10.13 0.000

Average entertainment and

communication services scale

4.87

Average e-government scale 2.96 �0.68 0.28 �15.28 0.000
Average e-commerce scale 3.64

Average e-commerce scale 3.64 �1.23 0.71 �4.12 0.000

Average entertainment and

communication services scale

4.87

Average e-government scale 2.96 �1.91 0.26 �15.02 0.000

Average entertainment and

communication services scale

4.87

Table 5. Attitude discriminant analysis.

Average variance extracted Squared correlation

E-banking 0.838 0.362

E-government 0.654 0.208

E-commerce 0.782 0.201
Entertainment and

communication services

0.877 0.380



communication services, e-commerce and e-government and e-government and en-

tertainment and communication services, see Table 4. All the above results dem-

onstrate that consumers exhibit di®erent attitudes towards each TBS application

and that TBS applications receive di®erent levels of attention since attitudes toward

them are separate and distinct from one another.

5.2. Structural equation modeling

For testing the remaining hypotheses, multi-group SEM was used combining the

models of the four TBS applications, see Fig. 2. The results showed a statistically

signi¯cant relationship between attitude towards a speci¯c service and the actual

future use of that service. This is done in particular because of the probability that

the null hypothesis of no statistical relationship existing between the two variables is

rejected, considering that the probability of this phenomenon to occur is less than

the upper threshold of 0.5. The \***" sign indicates that the probability of a sig-

ni¯cant relationship between the actual future use of TBS application and attitude

towards it is greater than 99.99%. As predicted, H2 is accepted for all four TBS

applications, since attitude towards each TBS application (H2: �e-banking ¼ 0:589,

�e-government ¼ 0:275, �e-commerce ¼ 0:239 and �entertainment and communication services ¼
0:612) has signi¯cantly a positive relationship with the actual future use of it.

Similarly, H3a is supported for all four TBS applications since the

ease of use (H3a: �e-banking ¼ 0:277, �e-government ¼ 0:131, �e-commerce ¼ 0:168 and

�entertainment and communication services ¼ 0:215) has signi¯cantly a positive relationship

with attitude towards a TBS application, signifying they are positively related with

each other.

Perceived usefulness has a signi¯cant positive relationship with the attitude to-

wards the use of TBS application (H3b: �e-banking ¼ 0:294, �e-government ¼ 0:161,

�e-commerce ¼ 0:193 and �entertainment and communication services ¼ 0:324), but exhibits dif-

ferences in the signi¯cance levels. Subsequently, H3b is also supported for all four

TBS applications, pointing up that in e-banking and entertainment and communi-

cation services, perceived usefulness has a greater in°uence to the attitude towards

them than in e-government and e-commerce applications.

Finally, H3c is only supported for e-banking and entertainment and communi-

cation services applications, since TR was unrelated to the consumers' attitude

towards the use of the applications of e-government and e-commerce (H3c: �e-banking¼
0:312, �e-government ¼ 0:102, �e-commerce ¼ 0:093 and �entertainment and communication services¼
0:324).

6. Discussion

From the data collected by consumers of TBS applications for the purposes of this

research it was found that attitudes along with their in°uential factors have neither

the same degree nor the same way of in°uencing the actual future use of TBS

applications. So, it is suggested that generalizing the results of a research



implemented in the context of one TBS application, e.g. e-banking, to all applica-

tions of TBS applications is inexplicit.

As proposed, the existence of discriminant validity between the four attitudes

towards the use of a TBS application, proved the existence of di®erence in their

received degrees of attention. Results from the comparison of attitudes' average sum

scores towards each one of the four TBS applications indicate that consumers exhibit

the more favorable attitude towards e-government application, then to e-banking,

next to e-commerce and the least towards entertainment and communication ser-

vices.

One possible explanation for favoring more e-government and e-banking appli-

cations could be due to their context di®erences. They are applications that include

mandatory consumer tasks. While prior technology adoption research has been

conducted primarily in environments of voluntary adoption, the applicability of

previous ¯ndings to the mandatory use context is unclear. Some research has sug-

gested that the underlying relationships in traditional technology adoption models

could be di®erent in the context of mandatory technologies [see, for example, Brown

et al. (2002)]. A major distinction between e-government and other online techno-

logies, such as e-commerce, is that the use of certain e-government technologies is

mandatory, rather than voluntary [Warkentin et al. (2002)]. By mandating the use

of such technologies that, in fact, limit the need for citizens to personally interact

with government agencies or representatives, typically viewed as unpleasant inter-

actions [Gilbert et al. (2004)], there may be a favorable view of them [Chan et al.

(2010)]. This suggests that consumers' attitudes may vary between the merely

voluntary and mandatory contexts.

Also, the di®erences in the attitudes towards each TBS application were evi-

denced to the paired-samples t-test. There were signi¯cant di®erences in the scores

for e-banking (M ¼ 3:18) and e-commerce (M ¼ 3:64) applications, t ¼ �10:02,

p ¼ 0:000; e-banking (M ¼ 3:18) and entertainment and communication services

(M ¼ 4:87) applications, t ¼ �10:13, p ¼ 0:000; and e-commerce (M ¼ 3:64) and

e-government (M ¼ 2:96), t ¼ �15:28, p ¼ 0:000; and e-government (M ¼ 2:96)

and entertainment and communication services (M ¼ 4:87), t ¼ �15:02, p ¼ 0:000.

Three antecedent constructs for attitude towards four TBS applications, ease of

use, usefulness and TR, were tested and all of them were found to have signi¯cant

impact onto at least one application. The level of impact varied upon each appli-

cation. Structural model showed that ease of use was a signi¯cant predictor, at the

level of 0.001, of attitude towards all four TBS applications. Usefulness was also a

signi¯cant predictor for all four TBS applications, but di®ered in the levels since

e-banking and entertainment and communications services were signi¯cant at the

level of 0.001, e-government at the level of 0.05 and e-commerce at the level of 0.01.

TR was an important determinant only for e-banking and entertainment and

communication services, at the level of 0.001, and no evidence was provided to

support its signi¯cance for e-government and e-commerce. All the above obviously

make clear that the various antecedent constructs that may be considered to be

related to the attitudes towards a TBS application are not constant across appli-

cations and have di®erent signi¯cance levels.



Interestingly, if TR was treated as a respondent characteristic or an individual

di®erence variable it would be providing only one readiness level for each respondent

and it would be assumed that this TR level is the same for all four TBS applications.

In the current study, by treating TR as an antecedent of attitude towards TBS

applications and by unidimensionally modeling it [Pires et al. (2011); Chen and Li

(2010)], it is demonstrated that TR either di®ers or, in two of our cases, does not

even a®ect the attitudes towards an application. Although TR is supposed to be a

relevant construct in other contexts, it must be assumed that it does not samely

in°uence all the TBS applications. Obviously, one consumer may be technologically

ready for one TBS application and not for another.

As predicted, attitude towards a TBS application was a signi¯cant predictor in all

four applications at the level of 0.01 for the actual future use of it. The results

showed that consumer attitude towards a TBS application has positive e®ect on the

consumer's actual future use and adoption. According to Fishbein and Ajzen [1975],

behavioral intention is the result of attitude. So, the more positive the consumer

attitude towards a TBS application, the more likely he/she will intent to adopt and

actually use it. This result advocates businesses o®ering TBS applications to pay

more attention into consumer attitude towards them before guiding consumer in-

tention. The business must show and possibly highlight the delivered bene¯t of the

TBS application, in order to establish consumer positive attitude. Therefore, con-

sumer will intend to adopt the TBS application and perhaps he/she will go through

behavioral intention to use it.

6.1. Theoretical and managerial implications

Hassenzahl [2003] distinguishes between the utilitarian (extrinsic) and hedonic (in-

trinsic) aspects of user experience in human–computer interaction. Utilitarian ex-

perience is goal-oriented and highlights the functional performance of technology for

goal/task-ful¯llment. The utilitarian values derived from an economic concept in the

information-processing paradigm come from the useful, economically e±cient and

productive experiences [Carpenter et al. (2005)]. In contrast, hedonic experience is

not motivated by just what a technology can do, but rather by the experiential and

emotional value the technology may bring about, such as fun, entertainment and

enjoyment [Hassenzahl (2003); Carpenter et al. (2005)].

E-banking and e-government applications o®er utilitarian user experience in

human–computer interaction, while e-commerce and entertainment and communi-

cation services are hedonic. Since in our research it was shown that consumers

exhibit more favorable attitudes towards e-government and e-banking TBS appli-

cations and less towards e-commerce and entertainment and communication services

ones, we can conclude that consumers tend to favor more TBS applications with a

utilitarian experience and less with hedonic experience.

Concerning the context di®erences between mandatory and voluntary environ-

ments, the relative importance of determinants of user acceptance, such as perceived

usefulness and perceived ease of use in TAM, may di®er in a mandatory use setting

[Brown et al. (2002)]. Other researches show that the e®ects of these determinants on



behavioral intention are moderated by voluntariness of use. Further, some

researchers have noted that user satisfaction, rather than behavioral intention, is a

more appropriate dependent variable in mandated use environments [Brown et al.

(2002, 2008)].

In the present research consumers exhibited more favorable attitudes towards

e-banking and e-government applications, a result supported by Arora and Stoner

[1996], who found that speci¯c e-government applications have become a mandatory

procedure for consumers for the execution of obligatory tasks such as income

statement. So, they became familiar to working with such platforms and familiarity

is believed to create favorable attitude towards a service and is an important de-

terminant in consumer decision-making [Lin et al. (2009)].

Thus, we suggest that managers should increase familiarity for e-commerce and

entertainment and communication services through various activities, such as pro-

moting quality reviews, increasing public relations e®orts surrounding quality or

investing in TBS applications quality associations. Lin et al. [2009] build on the

notion that familiarity reduces concerns for safety [Richardson et al. (1996)], and

safety is considered a crucial factor in the formulated attitude towards and accruals

for future use in both e-commerce and entertainment and communication services.

So, investing on familiarity creation may prompt consumer decision-making.

Finally, we suggest that TR must be examined di®erently for every TBS appli-

cation, since it was found that the same consumers exhibit di®erent degrees of TR

towards all four applications. Moreover the role of consumers' TR must be examined

separately for every TBS application, possibly along with other drivers of the in-

dustry that the application belongs to, such as the number of years that the TBS

application is widely available. Managers should consider that since TR shows how

ready an individual feels about using a particular technology, which will a®ect how

ready that consumer is to accept and use the speci¯c technology, his/her TR level

may change from one TBS application to another or even between applications

o®ered by the same service industry, such as phone banking, ATMs and Internet

banking.

6.2. Limitations and future research

An abbreviated version of TRI was used, because the length of the questionnaire

might present challenges to scale administration and result in a decreased response

rate or increased inaccuracy due to response fatigue and agreement. The number of

questions was already too many, considering the fact that each respondent had to

answer every question included in the questionnaire for all four TBS applications.

For the same reason, we decided to use four TBS applications. In a further

research, it could be worthwhile to replicate this study among all categories of TBS

applications in order to see the di®erences between them and try to reach a larger

number of respondents.

Another important limitation of our study is related to the origin country of

respondents. All of them were Greek citizens and they may have been in°uenced by

their national cultural values, individual characteristics and perception of the people



of one country. Through model testing, the suspected impact of culture can be

scrutinized to further our understanding of TBS applications users in a further

research.
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