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Abstract

In this paper the author has made an attempt to find out success factors’ weight score of mobile-commerce (m-commerce)
using factor analysis and analytical hierarchy process method. A survey based on 5-point Likert scale questionnaire and
exclusive interview was administrated to 235 university students in Korea. Factor analysis derived 5 major factors from 4
major perspectives of successful implementation of m-commerce system, i.e. legal support’s view, IT-infrastructure’s view,
user education’s view, and m-commerce organization. We regard these derived 5 factors as the Critical Success Factors
(CSF) for the m-commerce system. The evaluation of the validity and reliability of these factors was carried out. After
derivation of 5 factors, we conducted the Analytic Hierarchy Process (AHP) to measure the weights of each factor and 14
variables. The AHP analysis showed the list of these factors weighted by its significance priorities. Based on the output
from this research, the stakeholders of m-commerce system can improve the effect and excel the speed of business process
of m-commerce. The result from this study will be an important reference for m-commerce organization in formulating and

execution of their mobile business strategies.
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1. Introduction

Recently, many commercial web sites have proliferated
that offer products or services for on-line shopping.
Mobile commerce (m-commerce) is one of the fast grow-
ing commercial websites based on mobile technologies.
M-commerce is an IT-supported business innovation,
and offers business opportunities through internet access
without geographic constraints, as well as personaliza-
tion and location-based service'2. With usage of personal
digital devices, like smart phone and tablet computer, the
potential of m-commerce is enormous’. M-commerce
system is defined as “any transaction involving the trans-
fer of ownership or rights to use goods and services, which
is initiated and/or completed by using mobiles access to
computer-mediated networks with the help of mobile
devices™"'. Users in m-commerce system are using their
mobile devices for the transactions of goods and services,
entertaining themselves by listening to music or watching
video, or seeking information?.

*Author for correspondence

Although m-commerce system has been regarded
as an extension of electronic-commerce (e-commerce),
which trades the goods, services, and information, the pat-
tern of m-commerce is different from that of e-commerce
in interaction styles and value chain6. Also m-commerce
system has moved beyond the PC/TV’s static terminal to
anytime, anywhere use of mobile devices’.

Years ago, many research works on m-commerce
system focused on adoption and continuance of m-com-
merce system®*>. And the propensity of m-commerce
consumer has been widely investigated in order to
understand which factors encourage the adoption of
m-commerce system. But currently, many researchers try
to carry out their research works, which explained and
analyzed the success factor of m-commerce system. It is
important to analyze the success factors for m-commerce
system, because the position and weight of m-commerce
in economic system will become more important and
heavier®.
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This paper begins with an overview of m-commerce
and relevant definitions of factors and variables. We then
present our methods, data, and analyses. This will be fol-
lowed by a discussion of the results. We conclude with the
implications and limitations of this research, and recom-
mendations for future work.

The objective of this paper is to measure the weight
and significance of various critical success factors affect-
ing the success of m-commerce system. A survey based
on 5-point Likert scale questionnaire was administered
to 235 university students at one private university in
Korea. As the second step, an exclusive interview was
carried out to the experts of m-commerce system for
the weight analysis of factors and their variables. Factor
analysis was deployed in 4 perspectives of the successful
implementation of m-commerce system, i.e. governmen-
tal legal support’s view, IT-infrastructure’s view, user
educations view and m-commerce organizations view.
From these 4 kinds of point of view, 19 measure variables
were predefined. With Factor Analysis, these variables
were evaluated in terms of the validity and reliability, and
finally the 5 Critical Success Factors (CSF) were derived.
After analysis of those factors, we conducted the Analytic
Hierarchy Process (AHP) to measure the weights of each
CSE The AHP analysis makes out the list of CSF weighted
by its significance priorities. This priority list implicates
which CSF is regarded as important factor for the success-
ful implementation of m-commerce system and could be
considered as reference list in the operation and execution
of m-commerce system. The results of this paper could be
the valuable references for the policy maker and service
providers of the m-commerce service in Korea.

2. Method

2.1 Mobile-commerce System

M-commerce is a new business opportunity supported
by mobile technology. M-commerce is regarded as simi-
lar to e-commerce system’. But m-commerce is different
from e-commerce due to the usage of mobile computer
technology, and offers new business opportunities®.
M-commerce has much more potential compared to
e-commerce due to its characteristics such as ubiquity,
personalization, and flexibility, so that m-commerce can
cover not only transactions of money and good, but also
other entertainment activities as well, such as listening
to the music, watching videos and movies, and playing
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mobile games. Ultimately, m-commerce provides a cus-
tomized commercial service at anytime and anywhere
based on mobile computing technology. To summarize,
m-commerce aims to innovate commercial services ren-
dered by utilizing mobile computing to expand time and
space requirement’.

The resources of m-commerce system are ubiqui-
tous computing facilities, expertise and contents. The
integration of m-commerce resources enables the con-
sumer-oriented commercial service. In order to secure the
success of m-commerce for customer and m-commerce
service providers, all relevant infrastructures should be
firmly constructed. M-commerce infrastructure include
not only the mobile computing technology, but also
other factors that help the successful implementation of
m-commerce service, such as legal, organizational and
cultural recognition. In spite of many efforts in execution
of m-commerce system, the results are not so satisfied.
In reality, the main reasons for such dissatisfaction to
m-commerce services are external factors, such as a lack
of relevant legal support, limitation of standard practice,
a lack of user training, and a low societal and cultural
receptivity®. As the numbers of users and transactions of
m-commerce system increase dramatically, the m-com-
merce system has held a very important position in the
economy. In this context, it is meaningful to analyze the
success factors of m-commerce system.

2.2 Data Collection

In order to carry out this research, we formed several
Critical Success Factors (CSFs) of m-commerce system
in four perspectives. The questionnaires about these CSFs
were surveyed in 5 point Likert scale. Questionnaire sur-
veys were conducted to find out all factors influencing on
the success of m-commerce system. On the survey, 235
replies were collected. The questionnaire was composed
in 4 categories, i.e., m-commerce service organization,
IT-infrastructure, policy & legal support and user educa-
tion. These 4 categories comprise 19 measure variables.
After Factor Analysis, these variables were classified
into 5 groups. We can take these 5 groups as the CSFs
for m-commerce system. Those are the profitability of
m-commerce service provider, growth of service pro-
vider, reliability of m-commerce technique, legal support
and user education. The Table 1 shows details of above
mentioned variables and criteria. After Factor Analysis,
the AHP method was conducted to survey the weight of
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each CSE. As the result of this effort, we can have the list
of the all variables of CSF according to their significance
for the success of m-commerce system.

2.3 Operational Definition of Variables

In this section, we define several measure variables,
which compose the factors regarding as the CSFs of the
m-commerce system. These variables are classified in 4
perspectives as follows

2.3.1 M-Commerce Service Organization
Perspective

‘M-commerce service organization’ is collection of
m-commerce organizations and related institutions pro-
viding m-commerce service. From the perspective of
m-commerce service organization, we have predefined
some variables, like expansion of market share, employee
satisfaction, increase of revenue and profit, customer sat-
isfaction, expansion of m-commerce market size, and
improvement of business process, as measured variables.

2.3.2 IT-infrastructure Perspective

TT-infrastructure’ is the collection of every element of
information technology, like data communication, data
base and function of m-commerce related mobile technol-
ogy. The function of m-commerce application software,
ease use of m-commerce service, expert in m-commerce
system, technical support of system vendor, and safety
of m-commerce system are the measured variables in
IT-infrastructure category.

2.3.3 Government Policy and Law Perspective

‘Government policy and law’ is the legal basis of every
m-commerce activity of m-commerce service organiza-
tion, and also provides the solution for the difficulties
and problems in performing of m-commerce service.
In this category we form legal support for m-commerce,
supportive legal institution, legal experts and promotion
program of government as the measured variables for
m-commerce system.

2.3.4 End-User Education Perspective

Generally, the main user group of m-commerce system
is young and middle aged people. They as the client of
m-commerce services might be familiar with the mobile
technology. But there are also several cautions and addi-
tional notices, which are ad hoc services of individual

- 632 | vol g (S7) | April 2015 | www.indjst.org

service provider. The education about the m-commerce
service, education about handling of m-commerce
machines, End-User education about m-commerce
system, and education of assisting manpower are the pre-
defined measured variables in this category.

3. Result

Table 1 shows the result of the exploratory factor analy-
sis with measured variables. Exploratory Factor Analysis
(EFA) is a statistical technique within factor analysis
whose overarching goal is to identify the underlying
relationships between measured variables16. It is com-
monly used by researchers when developing a scale (a
scale is a collection of questions used to measure a par-
ticular research topic) and serves to identify a set of latent
constructs underlying a battery of measured variables. It
should be used when the researcher has no prior hypoth-
esis about factors or patterns of measured variables. EFA
procedures are more accurate when each factor is repre-
sented by multiple measured variables in the analysis'®.

As shown in Table 1, we can find 5 CSFs derived from
14 variables. The Cronbach Alpha (>0.7) of each CSFs
in Table 1 means that the reliability of derived factors is
assured.

As the next step, Analytical Hierarchy Process (AHP)
method was conducted to analyze weight and significance
of each measured variables and CSF itself. The AHP is a
structured technique for organizing and analyzing com-
plex decisions. Based on mathematics and psychology,
it was developed by Thomas L. Saaty in the 1970s™. It
has particular application in group decision making in
fields such as government, business, industry, health-
care, and educationl0. It provides a comprehensive and
rational framework for structuring a decision problem,
for representing and quantifying its elements, for relating
those elements to overall goals, and for evaluating alter-
native solutions. In the AHP we administered the second
questionnaire and interview to 6 experts of m-commerce
system to carry out the pair-wise comparison of each
CSF in terms of weight and significance. Through such
pair-wise comparison, the weight of each CSF is deter-
mined and also the rank of all measured variables could
be fixed. For this purpose two different surveys have been
conducted. In the first survey, the questionnaire and
interview for the determination of the weight of each CSF
were carried out. The 6 experts determined the weight of
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Table 1. Result of factor analysis
Components bach
CSFs Measured Variables Crzrllp}i: )
Factorl Factor2 Factor3 Factor4 Factor5
Expert in M-commerce System 0.972 -0.015 0.030 -0.009 -0.027
Function of M-commerce 0.970 -0.035 0.030 -0.007 -0.039
Reliability of Application Software
. 0.978
Technique
Safety of M-commerce System 0.966 -0.043 0.051 0.021 -0.022
Fase Use of M-commerce 0.960 0.004 | -0.003 0.010 -0.044
Service
Employee Satisfaction -0.025 0.978 0.041 0.036 0.011
Growth of
M-commerce Expansion of Market -0.029 0.969 0.063 0.036 -0.018 0.966
Organization
Improvement of Business -0.030 0.952 10.023 -0.018 -0.019
Process
Customer Satisfaction 0.016 0.004 0.951 0.011 -0.013
Profitability of
M-commerce Increase of Revenue & Profit 0.046 0.064 0.939 0.012 0.036 0.926
Organization
Expansion of Market Share 0.028 -0.029 0.907 0.003 0.021
End-User Education 0.012 -0.003 0.048 0.972 -0.029
Edllljcss’[l;on d : 0.944
Education of M-commerce 0.000 0.049 -0.026 0.972 -0.024
System
Promotion Program of -0.002 0.011 -0.006 -0.029 0.951
Governmental Support
Legal Support 1 ; 0.891
Legal Support for M-commerce |, o -0.034 0.047 -0.024 0.944
System

CSF itself by the pair-wise comparison of each CSE. As
the result of this survey session, we can rank the CSFs as
shown in Table 2. In Table 2, the determined weight of
each CSF is shown which was measured by the expert.
These Figures in Table 2 will be applied as the multiplier
in determination of the each weight of 14 measured vari-
ables. In the second survey, the determination of weight
of each measured variables within the CSF is conducted.
This measurement is about how much each CSF impor-
tant for the success of m-commerce system is. The final
result of AHP is shown in Table 3. In Table 3 we can see
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the rank of all measured variables according to their sig-
nificances.

Table 2 gives us, at first, the information about level of
significance of each CSE The “Reliability of Technique”
is the most important factor for the m-commerce sys-
tem in the CSF level. The “Profitability of M-commerce
Organization” comes into second place. This means that
the reliability of m-commerce technology is very essen-
tial for the successful operation of m-commerce system.
Next CSF is “Growth of M-commerce Organization”. The
“Legal Support” is also important, because it is necessary
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Table 2. Result of analytic hierarchy process (CSFs level)

Weight of each Expert
Critical Success Factors Average Rank
Ex1’ Ex2’ Ex3" Ex4’ Ex5 Ex6’
Reliability of Technique 0.35 0.30 0.40 0.25 0.38 0.20 0.313 1
Growth of M-commerce Organization 0.15 0.15 0.15 0.20 0.23 0.14 0.170 3
Profitability of M-commerce Organization | 0.30 0.25 0.25 0.30 0.22 0.40 0.287 2
User Education 0.05 0.10 0.15 0.15 0.07 0.06 0.097 5
Legal Support 0.15 0.20 0.05 0.10 0.10 0.20 0.133 4

"Ex1 ~ Ex6: Experts of m-commerce system answered in 1* questionnaire of 2™ survey session for AHP.

Table 3. Final result of AHP (measured variable level)

Weight of each Expert
CSFs Me;%sured Average” | Rank? | Weight® | Rank™
variables
Ex1® | Ex2 | Ex3 | Ex4 | Ex5 | Ex6
Expert in
M-commerce 0.22 0.25 | 0.15 | 0.20 | 0.22 | 0.26 0.22 3 0.069 8
System

Function of
M-commerce
Application
Software

0.30 | 0.40 | 0.40 | 0.35 | 0.28 | 0.32 0.34 1 0.106 2

Reliability of
Technique

Safety of
M-commerce 0.25 0.20 | 0.10 | 0.25 | 0.18 | 0.27 0.21 4 0.066 10
System

Ease Use of
M-commerce 0.23 0.15 | 0.35 | 0.20 | 0.32 | 0.15 0.23 2 0.072 6
Service
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Employee 030 | 038 | 0.48 | 0.40 | 0.35 | 0.40 | 039 2 0.066 9
Satisfaction
Growth of Expansion of
M-commerce P 045 | 040 | 032 | 035 | 048 | 035 | 0.41 1 0.070 7
. Market
Organization
Improvementof | )| ) | 030 | 025 | 017 | 025 | 020 3 0.034 14
Business Process
Customer 012 | 027 | 032 ] 039|016 | 039 | 028 2 0.080 3
Satisfaction
Profitability
of Increase of
Mecommerce | Revom g proft | 050 | 0:45 | 0.55 [ 033 | 049 | 040 | 045 1 0.129 1
Organization
Expansion of | o 301 06 | 013 | 028 | 035 | 021 | 027 3 0.077 4
Market Share ’ ’ ’ ’ ’ ’ ’ ’
End-User 036 | 045 | 035 | 030 | 0.56 | 0.41 | 041 2 0.040 13
Education
User
Education
. Education of
M-commerce 064 | 055 | 0.65 | 070 | 0.44 | 059 | 0.59 1 0.057 1
System
Promotion
Program of 035 | 040 | 038 | 0.55 | 038 | 054 | 043 2 0.057 12
Governmental
Legal Support
Support
Legal Support
for M-commerce | 0.65 | 0.60 | 0.62 | 0.45 | 0.62 | 046 | 0.57 1 0.076 5
System

"L Average weight of all Expert’s
"2: Rank of measured value within CSF

3 : weight of measured variables weighted by the CSF’s multiplier,

: weight-rank of all measured variables
: Expert answered in 2™ questionnaire of 2™ survey session.

for the protection of customer rights in case of the interest
conflict between customer and m-commerce service pro-
vider. The legal and policy support from the government
provide the overall foundation for the implementation
of m-commerce system. The “User Education” comes in
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5th place. The “5th place” does not mean that this issue
is not important for the successful implementation of
m-commerce system. As shown in Table 2, the level of
significance of each CSF is presented by average of the
weight. These digits will be applied as multiplier for deter-
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mination of weight of measured variables in Table 3.

The data in Table 3 can be interpreted just like that
of Table 2. We can see the rank of all measured vari-
ables of each CSE In Table 3 the “revenue and profit” of
m-commerce service organization is the first priority of
all measured variables. This means that the possibility
to make profit through m-commerce business activity is
most important factor for the successful implementation
of m-commerce system overall. The other significance
rank of measured variables can be interpreted as Table 3.

4. Discussion

As discussed before, m-commerce service is the combina-
tion of ubiquitous computing technology and commercial
services. The m-commerce service makes it possible to
provide commercial and entertainment services in any
place and at any time'. Therefore, m-commerce service
can expand the time and space limits in delivering of
commercial service’. It is very apparent that m-commerce
system makes our life more convenient and comfortable.
Many governments make efforts to establish the technical
and legal infrastructure for the successful implementation
of m-commerce system? In this context it is meaningful
to study which factors have the effect on the successful
operation of m-commerce system and also to analyze the
priority of these factors according to their significance.
This study investigated the weight and significance
priority of success factors of m-commerce system. In this
paper, the combination of the Exploratory Factor Analysis
(EFA) and Analytical Hierarchy Process (AHP) method
was conducted based on the questionnaire and interviews
to the m-commerce system related experts. As the result
of this research, we have derived the ranked list present-
ing the significance of factors and measured variables.
This study is tempered with limitations. First, there
was a lack of sample data for measured variables. This
means that the preparation of a perfect and more sophis-
ticated questionnaire and careful selection of interviewee
is essential for the betterment of the quality of research.
The questionnaire and interview was conducted only in
one university in Korea, so future studies could use the
model developed in this research and test it in other coun-
tries. Moreover, it would be better, if this kind of survey
is applied to other institutions related with m-commerce
business. Second, this kind of quantitative research alone
is not enough to measure the real priority of factors.
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Therefore, it may be necessary to combine the qualitative
research with this study. Third, it is possible that other sig-
nificant variables have not been included in this model.
Variables such as self-satisfaction, the income status of
m-commerce customers, and the perceived cost for adop-
tion of m-commerce can be included in future research
model.

This research can also bring meaningful strength and
implication to both academics and practices. The aca-
demics can review the whole research procedure of this
study and make effort to improve the research methodol-
ogy for the better result. In the practice, the result of this
study could be meaningful references for the implemen-
tation and successful operation of m-commerce system.
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