
Ⅰ. Introduction

This paper focuses on mobile commerce services 
(MCS). Mobile applications can be used to support 
e-commerce with customers and suppliers and to 
conduct e-business within and across organizational 

boundaries. In mobile environments, customers ob-
tain real-time information and services anywhere, 
independent of the user’s location (Yoon, 2016; Zhang 
et al., 2012). The increasing popularity of the mobile 
channel has created great challenges for companies 
in various business sectors to devise mobile applica-
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tions and services. As mobile commerce supports 
on-line purchasing through an electronic channel, 
i.e. the Internet, via electronic catalogs or other in-
novative formats, customers procure products, serv-
ices, and information through mobile commerce. 
Through MCS, people can visit various “virtual malls” 
and “virtual shops,” browse through catalogues, and 
examine various products. New areas of business 
opportunities for retailers, producers, and consumers 
can be developed from virtual markets on the MCS 
(Liu and Liou, 2011). For achieving different com-
petitive advantages including product trans-
formation, market penetration, and performance im-
provement, various companies are finding ways to 
utilize mobile applications.

The rapid development of wireless communication 
technology is prompting the need to understand what 
would entice users to use MCS. As mobile tech-
nologies and applications are rapidly and widely 
developed, it is extremely important to understand 
consumer perceptions and acceptance of MCS. 
Understanding the essentials of what determines user 
acceptance of MCS can provide great management 
insight into developing effective strategies for mobile 
services.

The purpose of this paper is to understanding 
the factors on users’ behavior intentions in mobile 
commerce service environment. To offer the unique 
characteristics of MCS, this paper investigates im-
portant factors from previous researches. This paper 
adopts the extended technology acceptance model 
(TAM) which validates the factors affecting perceived 
usefulness, perceived ease of use, perceived playful-
ness, and behavioral intention to use MCS. Mobile 
commerce services are considered as general in-
formation technology as it is generally used by people 
as communication tool. TAM is more appropriate 
for understanding user intention to use “general” 

information technology while theory of planned be-
havior (TPB) is more suitable to assess user intention 
to use “specialized” information technology. The fac-
tors include service-related factors and technol-
ogy-related factors. The research model is tested using 
a structural equation modeling approach based on 
a sample collected in Korea which is one of the 
leading countries in MCS area. The findings of this 
paper yield practical guidelines for providing MCS 
by aiding in understanding the influences on user 
behavior intention. The following section is a review 
of the general literature addressing theories such as 
TAM and extended TAM in mobile commerce service 
environment. We describe our research model in 
Section 3, and our research methodology in Section 
4. We describe results in Section 5 and present aca-
demic and managerial implications, in Section 6.

Ⅱ. Theoretical Background

In this paper, MCS refers to any transactions, either 
direct or indirect, with a monetary value implemented 
via a wireless telecommunication network. The mo-
bile devices include smart phone/tablet, global posi-
tioning system (GPS) navigator, and laptop PC. 
Researches on mobile services have often been us-
ability researches focusing on the interface between 
services and user (Green et al., 2001) and applied 
to design user interfaces and to develop work-related 
support applications. They have investigated the func-
tional reasons for adoption in work or leisure contexts 
(Palen et al., 2001), and Skog (2002) indicated that 
social networks and the position of the adopter in 
social networks are important determinants of mobile 
service adoption. For instance, interpersonal and me-
dia influence inspired should be important in young 
people’s adoption of mobile services.
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Davis et al. (1989) proposed TAM derived from 
theory of reasoned action (TRA) and the original 
TAM consisted of perceived ease of use, perceived 
usefulness, attitude toward using, behavioral in-
tention to use, and actual system use. The TRA pro-
posed by Fishbein and Ajzen (1975) is a well-estab-
lished model that has been used extensively to de-
scribe human behavior in various domains. TAM 
focuses on the attitudinal explanations of intention 
to use a specific technology or service. The TAM 
has been extended to include additional variables 
to explain determinants of perceived ease of use, 
perceived usefulness, and behavioral intention to use. 
The original TAM does not include the social norms 
such as influence of social and control factors on 
behavior (Riffai et al., 2012). Venkatesh (2000) sug-
gested the determinants of perceived ease of use such 
as control, intrinsic motivation, and emotion. 
Venkatesh and Davis (2000) indicated that social 
influence processes (subjective norm, voluntarism, 
and image) and cognitive instrumental processes (job 
relevance, output quality, and result demonstrability) 
affect behavioral intention to use. TAM provided 
a theoretical and practical basis to system developer 
and designer for predicting whether a new technology 
can be adopted by users (Davis et al., 1989).

Many researchers revised and extended TAM in 
order to explain adoption of various technologies 
(Chen et al., 2002; Chong, 2013; Chong et al., 2012; 
El-Gohary, 2012; Hubona and Geitz, 1997; Lee, 2009; 
Legris et al., 2003; Liu and Ma, 2005; Moores, 2012; 
Park et al., 2012; Son et al., 2012; Szajna, 1996; Yoon 
and Kim, 2007; Zhang et al., 2012). Many researches 
have considered both behavioral intention to use 
and actual use as dependent variables (Chen et al., 
2002; Moon and Kim, 2001; Pavlou, 2003; Suh and 
Han, 2003; Szajna, 1996) while some researches have 
considered only actual use (Chung and Tan, 2004; 

Yang et al., 2000) or only behavioral intention to 
use (Bruner and Kumar, 2005; Chircu et al., 2000; 
Featherman and Pavlou, 2003; Teo et al., 1999) as 
dependent variable.

Researches on technology adoption have used the 
modified version of decomposed theory of planned 
behavior to the adoption behavior of mobile com-
merce services (Perdersen, 2005; Zhang et al., 2012) 
or used an extended TAM to investigate what de-
termines user mobile commerce acceptance (Chong, 
2013; Chong et al., 2012; Wu and Wang, 2005; Zhang 
et al., 2012). While some researches basically used 
almost the same variables with TAM (Luarn and 
Lin, 2005; Tsang et al., 2004; Wu and Wang, 2005), 
others included external variables to explain per-
ceived usefulness, perceived ease of use, and behav-
ioral intention to use. Perdersen (2005) indicated 
user friendliness, usefulness, external influence, inter-
personal influence, self control, self efficacy, and facil-
itating conditions. Wu and Wang (2005) suggested 
that perceived risk, cost and compatibility affect be-
havioral intention to use mobile commerce.

Previous researches on mobile services include 
those suggesting conceptual framework (Erasala and 
Yen, 2002; Kalacota and Robinson, 2001; Preez and 
Pistorius, 2002), the application of Internet or elec-
tronic commerce characteristics to mobile services 
(Ho and Kwok, 2003; Wu and Wang, 2005), and 
effect of technology characteristics and task/technol-
ogy fit on the usage of mobile business (Gebauer 
and Shaw, 2004), task types to be performed on hand-
held devices moderating the effect of perceived useful-
ness, ease of use, playfulness, and security on the 
intention to use wireless technology (Fang et al., 
2005), factors affecting mobile games under mobile 
broadband wireless access environment using ex-
tended TAM (Ha et al., 2007), and user acceptance 
of wireless short messaging services (Turel et al., 2007).
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Several researches modified TAM in order to ex-
plain the adoption of mobile or Internet-based 
applications. Fang et al. (2005) investigated the mod-
erating effects of task type on wireless technology 
acceptance. They indicated that perceptions of play-
fulness appear to influence user intention to play 
games using wireless technology; perceived useful-
ness and perceived security affect user intention to 
transact on handheld devices. Ahn et al. (2007) 
showed that customers’ intention to visit an online 
retail site depended on its playfulness as well as the 
two beliefs; perceived ease of use and usefulness. 
Lu et al. (2008) investigated the factors influencing 
adoption of wireless mobile data services (WMDS) 
in China and suggested that individuals form their 
intention to adopt WMDS under the influence of 
wireless mobile technology, the social environment, 
personal innovativeness of IT, trust awareness, and 
the facilitating conditions. Im et al. (2008) inves-
tigated four potential moderating variables – per-
ceived risk, technology type, user experience, and 
gender– in users’ technology adoption. LÓpez-Nicolás 
et al. (2008) indicated that the social factors exert 
an important influence on people’s decision to adopt 
advanced mobile services. Hsu and Lin (2008) showed 
that ease of use, enjoyment and knowledge sharing 
(altruism and reputation) were positively related to 
attitude toward blogging. Shin (2009) determined 
the factors influencing the adoption of Internet proto-
col television (IPTV) by modifications of TAM in-
volving new constructs that incorporated user-per-
ceived control and security in the model. Mallat et 
al. (2009) incorporated a new construct and use con-
text in their model and demonstrated that it mediated 
the effect of perceived benefits on user intention 
to adopt the technology. Lee (2009) indicated that 
the intention to use online banking is adversely af-
fected mainly by the security/privacy risk as well 

as financial risk, and is positively affected mainly 
by perceived benefit, attitude, and perceived 
usefulness.

Ⅲ. Research Model

Many of the researches on adoption of mobile 
services or devices have used TPB and TAM and 
this paper uses a modified version of TAM since 
TAM is more appropriate for understanding user 
intention to use “general” information technology 
while TPB is more suitable to assess user intention 
to use “specialized” information technology 
(Mathieson, 1991). <Figure 1> indicates the research 
model.

Ahn et al. (2007) and Kim et al. (2009) classified 
factors affecting ubiquitous computing into system 
quality, information quality, and service quality. 
Among these factors, perceived security has been 
included as an important factor affecting mobile serv-
ice (Fang et al., 2005; Kim et al., 2009). In a similar 
vein, this paper suggests two groups of factors, i.e., 
service-related factors (ubiquitous access and con-
textual service) and technology-related factors 
(perceived security risk and network connectivity) 
as external factors. Perceived usefulness and per-
ceived ease of use are considered as mediating 
variables. Perceived ease of use in our model is the 
degree to which users expect MCS to be free of 
effort. Perceived usefulness is the user’s subjective 
probability that using MCS will increase his/her task 
performance. The dependent variable is the intention 
to use MCS. Fang et al. (2005) suggested that task 
type moderates the effects of four possible determi-
nants on wireless technology acceptance; perceived 
usefulness, perceived ease of use, perceived playful-
ness, and perceived security.
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3.1. Service-related Factors and TAM

The characteristic of mobile services or commerce 
include mobility, ubiquitous access, instant accessi-
bility, personalization, and location specificity 
(Aarnio et al., 2002; Alt et al., 2009; Dholakia and 
Dholakia, 2004; Holleis et al., 2010; Kalakota and 
Robinson, 2002; Kim et al., 2011; Shannon et al., 
2009). Durlacher (2003) suggested the necessity for 
the differentiation of markets for mobile services 
and several characteristics of mobile services such 
as ubiquity, reach-ability, security convenience, con-
textual service, ubiquitous access, and personalization. 
Ubiquity indicates the extent that users can obtain 
information in a real time fashion regardless of user 
location. This is similar to mobility which represents 
that users can conduct business anytime and any-
where (Nah et al., 2005), and reachability of mobile 
services to anywhere at anytime (Chen and Kotz, 
2000; Schilit et al., 1994).

Gebauer and Shaw (2004) suggested that function-

ality such as data processing, information access, 
communication, and notification along with port-
ability of devices, system performance and user sup-
port are important for the usage of mobile business 
applications. Nah et al. (2005) identified accessibility, 
real-time access and updates, and integration with 
existing systems as the necessary conditions for wire-
less applications. The ease of use and multimedia 
approach to the presentation of information of mobile 
services attracts potential customers. Voice and image 
inputs, intuitive information presentation, and 
graphical capability are key considerations in building 
wireless web technology (Malhotra and Segars, 2005).

Ubiquitous access and contextual service are two 
major characteristics of mobile services which are 
differentiated from those of Internet-based services 
(Figge, 2004). Ubiquitous access indicates the extent 
to which that users can access mobile services and 
get information anytime and anywhere using mobile 
devices. This means that the extent to which users 
can instantly access to Web using mobile devices 

<Figure 1> Research Model
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in order to obtain information. Firms need mobile 
and wireless devices to provide their employees with 
access to information whenever the need arises and 
regardless of location. Ubiquity or ubiquitous access 
can be beneficial in cases where timely information 
is important such as tracking and trading volatile 
stocks. Investors can complete investment activities 
while out of the office or away from home. This 
flexibility through mobility outperforms traditional 
wired approaches in terms of convenience and re-
sponsiveness to changing market conditions.

Contextual service indicates the extent that users 
obtain personalized information according to their 
location, time, and users’ profiles. Contextual service 
includes the usage of personalized information which 
contains user profiles and personal record which help 
facilitate mobile commerce by reducing transaction 
cycle time and increasing customer loyalty. Contextual 
service allows providing users with customized in-
formation based on identification of users, back-
ground and preference of users, user location, and 
service usage time (Figge, 2004).

Mobile service providers have tried to attract new 
customers by using new mobile applications. For 
instance, UPS, the world’s largest package delivery 
company, offers wireless solutions to its customers 
for tracking packages and verifying delivery. In search 
of true mobility, numerous technologies such as 
Bluetooth, GPS, radio frequency identification 
(RFID), near field communication (NFC), and navi-
gators are developed to allow location-specific 
m-commerce. Roadside assistance, geographic pric-
ing, and location-based products are some of the 
other possible location-based services. In this type 
of services, users ask such items as location of restau-
rants, shops, public transport or nearby ATMs as 
they move through an unfamiliar city (Franco et 
al., 2011). Users might ask a location-specific weather 

or traffic information. Thus when personalized – 

location and other context based – information is 
provided to users from mobile Internet instantly at 
anytime and anywhere (Nosshi et al., 2015), users 
will perceive MCS as useful, convenient, and enjoy-
able, which will increase the intention to use MCS. 
Therefore this paper hypothesizes that:

H1-1. Ubiquitous access of MCS affects perceived 
usefulness of MCS.

H1-2. Ubiquitous access of MCS affects perceived ease of 
use of MCS.

H1-3. Ubiquitous access of MCS affects behavioral 
intention to use MCS.

H1-4. Contextual service of MCS affects perceived 
usefulness of MCS.

H1-5. Contextual service of MCS affects perceived ease 
of use of MCS.

H1-6. Contextual service of MCS affects behavioral 
intention to use MCS.

3.2. Technology-related Factors and TAM

Ngai et al. (2005) shows that technology-related 
factors significantly affect perceived usefulness and 
perceived ease of use. The security or privacy issues 
have been considered as important factors in using 
mobile services and Internet-based commerce 
(Hoque et al., 2015; La Polla et al., 2013; Preez and 
Pistorius, 2002; Sun et al., 2010). The data security 
is more important in mobile services than in tradi-
tional Internet-based services (Bullingen and Woerter, 
2004). Chae and Kim (2003) suggested that low band-
width, low battery capacity, and instability in commu-
nication are major barriers in mobile Internet 
services. With the increasingly high penetration rate 
of Internet applications, users are concerned about 
security. This is related to perceived risk which is 
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one of important factor affecting behavioral intention 
to use mobile services (Wu and Wang, 2005). New 
security risks particular to wireless services abound 
in m-commerce applications (Ghosh and Swaminatha, 
2001). The security issues encompass privacy and 
security of mobile data and systems (Park et al., 
2014). For instance, services can be, and are often, 
easily denied, whether inadvertently or not. 
Reestablishing connections and transactions without 
authenticating principals on both sides of the trans-
actions can be dangerous. The nature of m-commerce 
demands a degree of trust and cooperation between 
member nodes in networks which can be exploited 
by malicious entities to collect confidential in-
formation and disseminate false information. The 
security is more important as the mobile services 
are proliferated (Buellingen and Woerter, 2004; 
Chiang and Liao, 2012; Gunasekaran and Ngai, 2003). 
Thus, perceived security risk of mobile services neg-
atively affects perceived usefulness, perceived ease 
of use, and behavioral intention to use MCS.

Network connectivity is related to the access speed 
and bandwidth of communication network for MCS. 
High speed wireless access to the Internet is important 
for attracting users to MCS which offers access of 
numerous location in markets that cover education, 
healthcare, manufacturing, retail, hospitality, govern-
ment, and transportation. The providers of mobile 
services should find solutions that reduce the costs 
and ensure fast connections and high quality of serv-
ices (Wu and Wang, 2005; Kang et al., 2016). Thus, 
network connectivity positively affects perceived use-
fulness, perceived ease of use, and behavioral in-
tention to use MCS (Cho et al., 2014). Based on 
this, the following hypotheses are proposed:

H2-1. Perceived security risk negatively affects perceived 
usefulness of MCS.

H2-2. Perceived security risk negatively affects perceived 
ease of use of MCS.

H2-3. Perceived security risk negatively affects behavioral 
intention to use MCS.

H2-4. Network connectivity affects perceived usefulness of 
MCS.

H2-5. Network connectivity affects perceived ease of use 
of MCS.

H2-6. Network connectivity affects behavioral intention 
to use MCS.

3.3. Technology Acceptance Model

This paper tests TAM in the context of MCS. 
Perceived usefulness is the stronger predictor of user 
acceptance than perceived ease of use in some re-
searches (Igbaria et al., 1996; Venkatesh and Davis, 
2000). The information systems such as World Wide 
Web, systems used in the home or leisure environ-
ment, and games appear to be accepted more because 
of perceived ease of use and usefulness. The behav-
ioral intention to accept MCS which is part of Internet 
services can be affected by perceived ease of use 
and usefulness. Hence, the following hypotheses are 
proposed:

H3-1. Perceived ease of use affects perceived usefulness.
H3-2. Perceived usefulness affects behavioral intention to 

use MCS.
H3-3. Perceived ease of use affects behavioral intention 

to use MCS.

Ⅳ. Method

4.1. Research Design

An e-mail survey method was used in this paper 
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as the main data gathering method. The survey instru-
ment was verified first by one-hundred potential 
respondents. Using eighty-eight responses, wording, 
interpretation, item importance, and the extent to 
which practitioners felt they possessed the knowledge 
necessary to provide appropriate responses, had been 
analyzed until the last draft of the questionnaire was 
finalized. Some questions were modified to indicate 
a more straightforward meaning. Ten interviews with 
practitioners were conducted and a final review was 
then made by four information system professors. 
The respondents are believed to have sufficient 
knowledge about MCS.

4.2. Participants

The completed questionnaires were emailed to the 
college students and workers who are mostly in twen-

ties or thirties. Of the 1,000 questionnaires distributed 
to the target samples, 815 responses were completed. 
Thirty-two questionnaires are excluded as they con-
tain inappropriate responses for the analysis; 783 
are finally included in the analysis. The response 
rate was 78% and was high for this kind of empirical 
research. The respondents had a variety of positions 
and careers. <Table 1> indicates the descriptive sta-
tistics of respondents. The respondents are mostly 
in the age of twenties (72.8%) and male (61.6%).

4.3. Measures

The items are measured using a seven point 
Likert-type scale. The measurement is based on 
whether the respondents agree or disagree to each 
statement. <Table 2> suggests the measurement items 
for variables in this paper.

Category Frequency (Respondents) Percentage (%)
Gender Male 482 61.6

Female 301 38.4

Age Under 20 99 12.6

21-25 388 49.6

26-30 182 23.2

31-35 56 7.2

35-40 32 4.1

Above 41 26 3.3

Occupation Student 544 69.5

Sales 33 4.2

Clerical staff 99 12.6

Business owner 15 1.9

House wife 15 1.9

Research 21 2.7

Education 25 3.2

Others 31 4.0

<Table 1> Descriptive Statistics of Respondents
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Ⅴ. Results

5.1. Measurement Properties of Variables

Validity refers to the extent that measurement 

variables accurately assess the intended concepts or 
attributes (Hair et al., 1998). This paper suggests 
internal consistency reliability (ICR) and Cronbach 
alpha for reliability test of variables. For reliability 
test, the relationships among the items for each varia-

Variables Items Sources
Ubiquitous 

access
1. It is possible that information is searched in real time basis using mobile 

devices. (UBA1)
2. It is possible that information is searched at anytime and anywhere. (UBA2)
3. Access to target information is possible at anytime and anywhere. (UBA3)

∙Chae and Kim (2003)
∙Chen and Kotz (2000)
∙Durlacher (2003)
∙Nah et al. (2005)
∙Schilit et al. (1994)

Contextual 
service

1. Useful information is provided at the right time for users. (LOC1)
2. Useful information is provided at the appropriate location for users. (LOC2)
3. The extent that useful information is provided according to the appropriate 

time for each of users. (LOC3)
4. Useful information is provided according to the appropriate location for each 

of users. (LOC4)

∙Figge (2004)

Perceived 
security risk

1. The privacy of users can not be protected during using MCS. (SEC1)
2. The MCS can be attacked by hackers. (SEC2)
3. The exposure of transaction information is possible during using MCS. (SEC3)

∙Buellingen and Woerter (2004)
∙Chiang and Liao (2012)
∙Ghosh and Swaminatha (2001)
∙Gunasekaran and Ngai (2003)
∙O’Cass and Fenech (2003)

Network 
connectivity

1. The access to Internet using mobile devices is very fast. (CONT1)
2. Messages are delivered very fast through Internet using mobile devices. 

(CONT2)
3. The navigation among different menus is rapidly performed. (CONT3)
4. The mobile systems rapidly respond to the user input and click. (CONT4)
5. The contents such as game, video, and bells can be used rapidly. (CONT5)

∙Chae and Kim (2003)
∙Dholakia and Dholakia (2004)
∙Wu and Wang (2005)

Perceived 
usefulness

1. It takes lots of efforts to accomplish usage goals through MCS. (PU1)
2. The usage goals are always accomplished using MCS. (PU2)
3. The value of using MCS is high. (PU3)
4. Productivity is greatly improved using MCS. (PU4)
5. The mobile device is very useful for MCS. (PU5)

∙Davis et al. (1989)
∙Lederer et al. (2000)
∙Moon and Kim (2001)
∙Taylor and Todd (1995)

Perceived 
ease of use

1. It is easy to use Internet through MCS. (PEOU1)
2. It is easy to use various functions through MCS. (PEOU2)
3. The usage procedure of MCS is very clear. (PEOU3)
4. It is generally easy to use mobile applications through MCS. (PEOU4)
5. Mobile service provides various options to each of functions and situations. 

(PEOU5)
6. It is easy to become a skillful user of MCS. (PEOU6)

∙Davis et al. (1989)
∙Lederer et al. (2000)
∙Moon and Kim (2001)
∙Taylor and Todd (1995)

Behavioral 
intention to 

use MCS

1. Users intend to use MCS. (IU1)
2. Users intend to purchase products through MCS. (IU2)
3. Users are likely to use Internet through MCS as frequently as possible. (IU3)

∙Davis et al. (1989)

<Table 2> Measures of Research Variables
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ble are examined to test whether they measure the 
same construct. The ICR and Cronbach of research 
variables are suggested in <Table 3>. All scales in-
dicate sufficient reliability as they are greater than 
the reliability guidelines of 0.7 suggested by Chin 
(1998).

The measurement models for independent and 
dependent variables using confirmatory factor analy-
sis are tested in <Table 3>. <Table 4> suggests average 
variance extracted (AVE) of each variable. If the 
AVE of variables is greater than 0.7, this indicates 
sufficient convergent validity (Yi and Davis, 2003). 

Latent variables Items Factor loadings t-values Internal consistency 
reliability

Cronbach α

Ubiquitous access UBA1 0.676 - 0.944 0.850
UBA2 0.736 16.796
UBA3 0.824 17.591

Contextual service LOC1 0.900 - 0.985 0.942
LOC2 0.888 34.363
LOC3 0.812 29.286
LOC4 0.758 25.973

Perceived security risk SEC1 0.910 - 0.982 0.948
SEC2 0.946 40.548
SEC3 0.825 32.144

Network connectivity CONT1 0.753 - 0.980 0.907
CONT2 0.884 24.879
CONT3 0.824 23.276
CONT4 0.577 15.833
CONT5 0.753 21.227

Perceived usefulness PU1 0.734 - 0.984 0.924
PU2 0.683 22.830
PU3 0.845 23.040
PU4 0.864 23.518
PU5 0.773 21.064

Perceived ease of use PEOU1 0.872 - 0.972 0.857
PEOU2 0.859 31.600
PEOU3 0.854 31.328
PEOU4 0.828 29.579
PEOU5 0.417 11.874
PEOU6 0.752 25.156

Behavioral intention to 
use MCS

IU1 0.862 - 0.970 0.916
IU2 0.837 26.108
IU3 0.728 22.252

<Table 3> Confirmatory Factor Analysis
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As the AVE of variables is greater than 0.7, the con-
vergent validity of variables is established. For dis-
criminant validity test, the square root of AVE of 
each variable is compared with correlation between 
the same variable and other variables. In <Table 4>, 
the discrininant validity of variables is established 
as the square root of AVE of each variable is greater 
than the correlation between the same variable and 
other variables.

5.2. Test of Hypotheses and Discussions

This paper uses AMOS 5.0 in order to test the 
research model. A path diagram for a structural model 
is shown in <Figure 2>. Only the paths that turn 
out to be significant are suggested in <Figure 2>. 
The latent variables are enclosed in circles or ellipses. 
A one-way path between variables represents a hy-
pothesized direct effect of one variable upon another.

The estimated coefficients and the results of hy-
pothesis test are suggested in <Table 5>.

Ubiquitous access and contextual service affect 
perceived usefulness and perceived ease of use. 
Ubiquitous access is related to the availability of in-
stant access to mobile communication regardless of 
user location and time. Thus, ubiquitous access which 

is one of main characteristics of MCS directly affects 
perceived usefulness and ease of use of MCS. 
Contextual service of MCS enables the provision of 
information nearby traffic or shopping information, 
and customized services. Contextual service of MCS 
helps accomplishing user objectives in using MCS 
and thus increases the perceived usefulness of MCS. 
Users probably intend to utilize information custom-
ized to specific situation of users due to the usefulness 
from using the information. For example, items such 
as locations of restaurants, shops, public transport, 
or location-specific weather forecast may be useful.

Perceived security risk fails to negatively affect 
perceived usefulness and ease of user. Perceived se-
curity risk represents vulnerability of MCS and users’ 
concern about security of MCS. Some users worry 
about potential risks from immature technology. 
Thus, perceived security risk can be related to the 
status of security controls; when users perceive more 
security risks, the usage of MCS is subject to more 
strict control systems making MCS more difficult 
to use. Perceived usefulness of MCS, however, is 
positively affected by perceived security risk indicat-
ing that providing sensitive and confidential in-
formation contribute to users’ task performance while 
they are concerned about potential security risk. 

1 2 3 4 5 6 7
Ubiquitous access: 1 0.922
Contextual service: 2 0.428 0.970
Perceived security risk: 3 0.107 0.135 0.974
Network connectivity: 4 0.290 0.261 0.050 0.953
Perceived usefulness: 5 0.394 0.435 0.129 0.502 0.961
Perceived ease of use: 6 0.350 0.319 0.044 0.258 0.396 0.926
Behavioral intention to use MCS: 7 0.463 0.434 0.098 0.377 0.559 0.386 0.957
Note: The diagonals represent the square root of average variance extracted and the other entries represent the correlation.

<Table 4> Correlation Analysis of Variables 
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Although users consider that the reliability of MCS 
is far from perfect, they still believe in the usefulness 
of MCS providing information important to their 

jobs and processes.
Network connectivity affects perceived usefulness 

and perceived ease of use and this indicates that 

<Figure 2> Structural Equation Model

Hypothesis Path Estimated coefficient t-value Result
H1-1 Ubiquitous access → Perceived usefulness 0.147 3.467*** Accepted
H1-2 Ubiquitous access → Perceived ease of use 0.376 6.565*** Accepted
H1-3 Ubiquitous access → Behavioral intention to use MCS 0.229 5.569*** Accepted
H1-4 Contextual service → Perceived usefulness 0.196 6.158*** Accepted
H1-5 Contextual service → Perceived ease of use 0.169 3.935*** Accepted
H1-6 Contextual service → Behavioral intention to use MCS 0.089 2.973*** Accepted
H2-1 Perceived security risk → Perceived usefulness 0.047 2.024** Rejected
H2-2 Perceived security risk → Perceived ease of use -0.034 -1.065 Rejected
H2-3 Perceived security risk → Behavioral intention to use MCS -0.003 -0.154 Rejected
H2-4 Network connectivity → Perceived usefulness 0.320 10.505*** Accepted
H2-5 Network connectivity → Perceived ease of use 0.150 3.827*** Accepted
H2-6 Network connectivity → Behavioral intention to use MCS 0.084 2.875*** Accepted
H3-1 Perceived ease of use → Perceived usefulness 0.141 4.761*** Accepted
H3-2 Perceived usefulness → Behavioral intention to use MCS 0.287 6.909*** Accepted
H3-3 Perceived ease of use → Behavioral intention to use MCS 0.068 2.424** Accepted

<Table 5> Test Results of Research Model: Direct Effect
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network connectivity representing speed in access 
information through MCS is critical in obtaining 
usefulness and ease of use. When users experience 
an unjustifiable delay in information transfer and 
uncertainty in information communication status, 
they consider MCS as less useful and easy.

Perceived security risk fails to affect behavioral 
intention to use MCS indicating that security concern 
is less important in making decision of adopting 
MCS. Although users perceive some risk in security, 
they decide to make transactions online because of 
a number of advantages in using MCS (e.g., con-
venience, information diversity, lower price, and time 
saving). Network connectivity significantly affects be-
havioral intention to use MCS indicating network 
connectivity is a critical issue in making MCS adopted 
by customers. Chae and Kim (2003) suggested that 
one of critical failure factors in mobile services is 
unstable connectivity and this can be overcome 
through technology developments. Gunasekaran and 
Ngai (2003) indicated slow access speed and ex-
pensive subscription cost as drawbacks of mobile 
services. 

Perceived usefulness affects behavioral intention 
to use, which supports the results of previous re-
searches such as Adams et al. (1992), Luarn and 
Lin (2005), and Wu and Wang (2005). This represents 
that users intend to use MCS as these bring many 
advantages such as mobile communication and in-
formation search. Perceived ease of use directly influ-
ences perceived usefulness, which is consistent with 
the results of former researches such as Hubona and 
Kennick (1996), Lederer et al. (2000), and Chen et 
al. (2002). If users feel convenient in using MCS, 
they are likely to consider it useful to use MCS as 
they can spend their time doing other things rather 
than figuring out how to use MCS.

Perceived ease of use has no significant effect on 

behavioral intention to use, which is in line with 
the result of Wu and Wang (2005) which extends 
TAM in order to explain the acceptance of mobile 
commerce. The small size of screen and keypad make 
it difficult to enter data and use mobile services 
(Kalakota and Robinson, 2002). Users are likely to 
use MCS because they are useful to their jobs and 
enjoy the fun of accessing the Internet through nov-
elty and mobility of handheld devices although they 
may be less easy to use than a desktop.

Ⅵ. Conclusion and Implications

This is the research that examines determinants 
of perceived usefulness, perceived ease of use, and 
behavioral intention to use MCS using an extended 
version of TAM. The determinants are classified into 
two groups (i.e., service-related factors and technol-
ogy-related factors). This paper has contributed to 
the original TAM by incorporating the conceptual 
findings of previous TAM researches, by successfully 
introducing the concept of multifaceted groups of 
external factors in order to explain behavioral in-
tention to use MCS.

This research has revealed the following important 
findings. Ubiquitous access, contextual service, and 
network connectivity are influencing perceived use-
fulness, ease of use, and behavioral intention to use 
MCS indicating that communication, user con-
text-specific information, and network access speed 
are critical for users to feel usefulness and ease of 
use in MCS. Ubiquitous access and contextual service 
directly affect behavioral intention to use MCS in-
dicating that the two service-related factors are pre-
requisite and necessary conditions for MCS. As users 
are able to access information in real time basis 
through mobile devices, they begin to perceive MCS 
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as useful and this directly helps building their in-
tention to use MCS. If issues on network connectivity 
are less than satisfactory, they must be overcome 
through mobile technology developments for MCS 
to become an accepted merchandizing practice. 
Managers in mobile commerce service providers 
should improve the cost in access, mobile applica-
tions, network capacity, and communication band-
width of their service infrastructure in the first place.

The research findings have significant implications 
for manufactures and marketers of mobile devices 
and services and highlight one of the contributions 
of this paper. Our research has confirmed that the 
integration of these external factors into TAM pro-
vides better insights into behavioral intention to use 
in mobile commerce service environment. This paper 
provides better understanding of the reason why serv-
ice providers should invest much resource in develop-
ing MCS which ensure more ubiquitous, reliable, 
and faster access.

Service providers should make their efforts to pro-
vide value added information specific to users’ cir-
cumstances, as this affects users’ perceived usefulness 
and ease of use. As mobile devices are now moving 
with people, it is increasingly important for the de-

vices to have some understanding of the situations 
that users encounter. Lastly, service providers should 
make their efforts to research and development for 
the design of more secure and faster mobile 
communication. Especially, managers should pay 
special attention to improve network connectivity 
which enables much consuming and sharing contents 
readilyavailable in a digital form and improves ubiq-
uitous long and short range communication capa-
bilities from decoding “user context.”

This paper has a limitation in that the sample 
is limited in its diversity as almost of the respondents 
are in twenties and the sample may not be fully 
representative of the entire populations. In the future, 
the sample should be composed of respondents with 
diverse ages in order to able to generalize the research 
results. Further, other service-related factors should 
be included as independent factors in order to exam-
ine the generic characteristics of MCS. Although our 
research provides interesting insights into the factors 
affecting the intention to use MCS, it does not de-
termine the change in user reactions over time. 
Mobile commerce is still in its infancy and the types 
of applications are limited.
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