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INTRODUCTION

Mobile electronic commerce (or m-commerce) is generally
defined as the set of financial transactions that can be
carried out over a wireless mobile network (Pierre, 2003;
Varshney, 2001; Varshney, Vetter, & Kalakota, 2000).
According to this definition, m-commerce constitutes a
subset of all electronic commercial transactions (elec-
tronic commerce or e-commerce) from business-to-con-
sumer (B2C) or business-to-business (B2B). Thus, short
personal messages such as those from short messaging
system (SMS) sent between two individuals do not fall
within the category of m-commerce, whereas messages
from aservice provider to a salesperson or a consumer, or
vice versa, do fit this very definition. M-commerce ap-
pears an emerging manifestation of Internet electronic
commerce which meshes together concepts such as the
Internet, mobile computing, and wireless telecommunica-
tions in order to provide an array of sophisticated services
(m-services) to mobile users (Paurobally, Turner, &
Jennings, 2003).

Before purchasing a product, clients need services
such as those used to search for a product and a merchant
who offer the lowest price for this product. Consumers
also like to participate in auctions and analyze the quality/
price ratio of a product for a certain number of suppliers
(Jukic, Sharma, Jukic, & Parameswaran, 2002). Online
shopping for a given product is becoming increasingly
popular, and electronic purchasing and bargaining con-
sist of looking up and deciphering the contents of elec-
tronic catalogues prior to making a decision. To automate
this process and to ensure that these documents are
comprehensible to computers, they must have a standard
format. Such services exist in standard commerce; how-
ever, in e-commerce, they require further consideration
such as those related to the market dynamics, the variety
of platforms, and the languages used by various merchant
sites (Itani, & Kayssi, 2003; Lenou, Glitho, & Pierre, 2003).

Justasin standard commerce, e-commerce includes an
initial step wherein consumers search for products they
wish to purchase by virtually visiting several merchants.
Once the product is found, negotiation for this possible
transaction can take place between the customer and the
merchant. If an agreement is reached, the next step is the
payment phase. At each step of the process, a number of

problems arise, such as transaction security, confidence
in the payment protocol, bandwidth limitations, quality of
service, shipping delays, and so forth (Paurobally et al.,
2003). The peak withdrawal periods have always pre-
sented a major challenge for certain types of distributed
applications. The advent of m-commerce further high-
lights this problem. Indeed, in spite of rather optimistic
predictions, m-commerce iss plagued by several handi-
caps which hinder its commercial development.

This article exposes some basic concepts, technology
and applications related to mobile electronic commerce.
The background and key technological requirements
needed to deploy m-commerce services and applications
are discussed, some prominent applications of m-com-
merce are summarized, future and emerging trends in m-
commerce are outlined, and a conclusion of these topics
are presented.

BACKGROUND AND
RELATED WORK

E-commerce relies upon users’ interventions to initiate a
transaction and select the main steps of the process.
Users’ actions are based upon a succession of virtual
decisions. Indeed, when shopping with a virtual cata-
logue, customers can select products that meet their
needs, tastes, and respect their price range. Such deci-
sions consistently require the users’ input, thus costing
them both time and money. These costs are even more
exorbitant when a search is launched for an order that
includes a variety of products from different providers
that have different characteristics (price range, delivery
dates, etc.).

Mobile commerce refers to an ability to carry out
wireless commercial transactions using mobile applica-
tions in mobile devices. M-commerce applications can be
as simple as an address-book synchronization or as com-
plex as credit card transactions.

In standard commerce, negotiating a contract or a
commercial transaction is a standard practice in purchas-
ing or sales. An agreement between a customer and a
merchant can involve various components (price, deliv-
ery, warranty, etc.). For example, a volume price can be
negotiated (e.g., 20% off the purchase of 100 items or
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more), price can fluctuate according to the demand (flight
and hotel room prices vary according to seasons), and so
forth. Once the client has obtained the best offer possible
for the product of interest, the negotiation comes to a
close. Obviously, the result of such negotiation can vary
from one merchant to another. By providing a machine
with the appropriate strategies and algorithms, negotiation
can be automated and taken over by a computer, hence the
concept of electronic negotiation, or e-negotiation.

Significant growth of m-commerce cannot be expected
until the required technology (such as SMS services,
Bluetooth, WAP, or i-mode) is developed and deployed.
Indeed, due to the widely available GSM wireless net-
works, the SMS service allows GSM users to send short
messages of up to 160 characters. These messages are
saved and sent within a few seconds, which makes them
unsuitable for real-time applications. SMS can become
increasingly more important with future improvements
once they allow users to send longer messages, multiple
messages at once and when they allow users to create
mailing lists. Such features will make m-commerce much
more accessible.

Bluetooth is a low-powered wireless standard that
allows a certain level of communication between many
devices. Currently, it is a global specification for close
proximity wireless connections. Given the wide flexibility
associated with the variety of terminals it supports, it is
expected to play a significant role in m-commerce. It can
be deployed on a large scale for short-range m-commerce
where terminal proximity is minimal. However, its
nonlicensed 2.4 GHz frequency is problematic as it can be
encumbered by interference from other devices which use
the same frequency.

The design of such applications requires a number of
functional components. One of the major components is
amobile terminal that is equipped with sufficient power for
its memory, display and communication functionalities.
Many of these terminals are currently emerging, such as
the Palm Pilot (a PDA with a wireless modem) or the Nokia
Communicator (a mobile phone with computer
functionalities). These devices offer various capacities
involving communication, processor, battery, memory
and display. Many of them are actually mobile phones
enhanced with laptop features.

Given the enhanced functionalities of the mobile ter-
minal and its improved processing and storage capacities,
an operating system to manage the internal resources of
the various applications and processes will become an
essential requirement. However, operating systems re-
quire large storage capacities and they are not adapted to
mobile terminals constrained by real-time requirements,
limited processing capabilities, mini screen and small
memory sizes. Mobile middleware can be defined as a
functional layer of software provided by application de-

velopers to link their e-commerce applications to an OS
and various mobile networks to allow their applications to
bypass certain mobility issues.

With the emergence of mobile application environ-
ments in the recent years, Europe has focused on WAP
technologies, whereas Japan has successfully developed
with the i-mode. North American countries use other
systems, which can include either of the previous two
technologies. Indeed, in order to adapt Web contents to
mobile users, Europeans use the Wireless Application
Protocol (WAP). The WAP was designed to ensure
interoperability amongst various wireless networks, mo-
bile terminals, and applications which use the same type
of protocols. It thus allows developers to design e-
commerce applications from existing technology, which
can function on a large number of mobile terminals.

The i-mode, a proprietary system developed by NTT
DoCoMo, has been available in Japan since February
1999.Itis adevice thatallows users to access the Internet
from a cellular phone with a color display. It uses the
packet switching technique with a bandwidth of 9.6 kbps
(CDMA). The i-mode pages must be defined by a tag
language called compact HTML (cHTML), which is, actu-
ally, a subset of HTML with additional adapted tags.
Moreover, instead of paying for the amount of connection
time, users pay for the quantity of data transmitted (0.3
penny/packet of 128 bytes).

Java i-mode phones have been available on the Japa-
nese market since the beginning of 2001. These tele-
phones allow users to download Java server applets
(called i-appli) for games, agent-type services and other
applications. There were nearly 19 million subscribers to
the i-mode systems at the beginning of February 2001, and
the number is increasing by 1 million every month. This
system, which supports 11,000 Web sites and 30 search
engines, is completely adapted to m-commerce.

One of the key aspects of m-commerce remains trans-
action security (Cai et al., 2004; He, & Zhang, 2003;
Katsaros, & Honary, 2003; Kim & Chung, 2003). A new
protocol for m-commerce was proposed by (Katsaros, &
Honary, 2003). Fully applicable to third generation mobile
networks, this protocol is characterized by three novel
properties, as opposed to the existing methods of m-
commerce. In fact, it provides a simplified and secure
transaction method, minimizes the number of entities
involved in the transaction, and reduces the source of
security threats, thus reducing the risk of fraud.

MOBILE COMMERCE APPLICATIONS

There are a greatnumber of m-commerce applications (see
Table 1). According to reliable estimates, in the next few
years, over half of European m-commerce will consist of
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