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THE EMERGENCE OF MOBILE
COMMERCE

Duringthelast fiveyears, the term mobile commerce (m-
commerce) has appeared in the vocabulary of business
peopleandresearchers. Historically and conceptually, m-
commerce can be regarded a new phase in electronic
commerce (e-commerce). Although the term was intro-
ducedwithout aclear meaninganditisstill lackingasingle
widely accepted definition, most people would say that
theterm m-commercerefersto e-commerceactivitiesper-
formed by peoplewhileonthe move. Thus, m-commerce
involvese-commercetransactionswhereamobiletermi-
nal and a wireless network are used to conduct them.
Therefore, m-commerce takes advantage of the e-com-
merceinfrastructure devel opedfor Internet e-commerce.
Althoughinsome casesan m-commercetransaction might
be an alternative to a regular e-commerce transaction
(such as buying a book) performed using a workstation
and wired network, inmany casesthisisnot thesituation.
The limitations of the mobile device - for instance, user
interface limitations - are such that it is not attractive to
performtypical I nternet e-commercetransactionsonthem.
Wireless technologies, combined with so-called ‘ Inter-
net-enabled’ terminals, constitute an ideal platform to
realize new typesof e-commercetransactionsthat arenot
possibleor reasonablefor wired terminals. Thesmall and
light, yet powerful, mobile terminals are almost always
carried by their owners, just likewalletsor watches. They
canindeed also storeelectronic cash, credit cardinforma-
tion, tickets, certificates of the Public Key Infrastructure
(PK1), and so forth. Thus, they can assumethe role of an
e-wallet, aswell asfunction as authentication and autho-
rization devicesin various contexts.
Thewirelessmobileterminal scan bepositioned either
by using satellitetechnol ogies, terrestrial network facili-
ties, or indoor mechanisms. Recent devel opmentsinthese
technology areas seamlessly extend the positioning of
wireless devices into several environments. Thus, ser-
vices based on the current position of the terminals, and
their past or future movement patterns on earth, have
becomewidely possible. These so-called |ocation-based

services (LBSs) are a new service class for mobile net-
works and make new kinds of location-related transac-
tionsviable. Thus, LBSsrepresent anew businessareain
e-commercethat istypical of m-commerce. For theabove
reasons, the telecom industry has begun to call portable
wirel essterminal swiththeabovefunctionalities Personal
Trusted Devices (PTDs).

Itisworth noticing that auser can do many thingswith
a PTD that are not m-commerce in the above, rather
restricted, sense. Some of these activities can still be
closely related with business, such as browsing catal ogs,
or receiving offers and discount coupons (see Funk,
2004). Thoseactivitiesthat precedeor follow theactual m-
commerce transactions belong rather to m-business ac-
tivities (Kalakota & Robinson, 2002). We confine our-
selvesin the sequel mostly on the m-commerce aspects,
although the network infrastructure and many other as-
pects we are modeling below support m-business and
activitiesthat fall outsideof both. Thisisnatural, because
the wirelessinfrastructure isindeed common to m-com-
merce and many other activities.

All in all, there are hundreds of papers written on
various aspects of m-commerce so far, and published in
journals and conference proceedings. Regarding other
approachesto model theentirem-commerceenvironment,
it seemsthat thereareonly afew sofar. Onewaspresented
inVarshney andV etter (2001) andrefinedin Varshney and
Vetter (2002), but the emphasiswason technical aspects.
Another characterization is presented in the preface of
Mennecke and Strader (2003) in order to differentiate
between general e-commerceand m-commerce. Thebook
(Sadeh, 2002) contains a balanced snapshot of m-com-
merce applications and business models, but does not
present aclear overall model of them-commerceenviron-
ment. The E-Factorsnetwork in Europe (E-Factors, 2003)
hasaddressed awidevariety of issuesin e-commerceand
m-commerce, but has not presented a succinct model for
theenvironment. MobileInternet Technical Architecture
(Nokia, 2002) model stheentirewirel essInternet environ-
ment primarily fromthe network architecture perspective,
and m-commerce is an activity supported by certain
applications. Anapplication-centric view isal so adopted
inVarshney (2003). Camponovo and Pigneur (2003) present
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arather good overview of the pertinent issues, published
literature, and also a description of their view of the m-
business environment.

MODELING GLOBAL MOBILE
COMMERCE ENVIRONMENT

A model ingeneral isan artificially produced object that
reflects the structure and other properties of an object of
interest (e.g., apart of reality) inasimplified manner and
thusmakesit easier to gain knowledgeof it or producethe
actual object of interest. Creatingamodel (i.e., modeling)
isalways performed from acertain perspective and with
certain goals in mind. These determine what kind of a
model iscreated (physical, conceptual, computer simula-
tion, etc.) and what kind of questions it is expected to
answer. The original questions in our modeling attempt
were: Are there any entities, structures, or phenomena
that are persistent in the m-commerce environment? If
there are, what could they be and what are the persistent
relationships between those entities and phenomena?
What wehavein mind areconceptsand rel ationshipswith
a lifetime of, say, tens of years, instead of a couple of
years. Shouldwebeabletoidentify those, wecouldwrite
down aframework that could be used in further research
and practice for several years to come. This framework
should make it possible to distinguish between entities,
structures, and phenomena that are persistent and at the
sametimeal soinherentinm-commerce, andthosethat are
not. We show below that there are persistent and inherent
properties in the environment that are desirable, but
others that are not desirable.

Wireless Terminals: Personal Trusted
Devices

The first evident thing that is rather persistent and is
embedded into the very definition of m-commerceisthe
terminal. Itisindeed immediately clear andtrivial assuch
that m-commerce cannot be performed without aterminal,
whereterminal ismeant in an abstract sense. What forms
the concrete terminals adopt in their development over
time have of course much influence on the concrete m-
commercetransactionsthat can be performed. But always
aterminal isneeded in m-commerce, beit apowerful one
mountedintoacar, beit apersonal areanetwork with many
wirelessly connected nodes, or a telecom terminal or a
PDA as we know them now. As indicated above, the
current top-end terminals are called Personal Trusted
Devicesor PTDs.

Wireless Access Networks, Core
Networks, and the Internet

A wirelessaccessnetwork and alarger e-commerceinfra-
structureincluding m-commerce servers and authentica-
tion servers is needed. Again, the concrete forms these
take vary over time, but they are needed in some form.

Themain componentsof theinfrastructurearemobile
telecom networks - access networks and core networks
(Kaaranen et al., 2001) - Internet, and various servers
providing the contentsand servicesfor e-commerce. The
important additional persistent property of theinfrastruc-
ture is that it consists of pieces that are controlled by
different autonomous organizations. There are hundreds
of separately controlled 2G telecom networksintheworld
and roughly the samenumber of mobiletelecom operators
that control the networks. Further, there are millions of
servers providing for e-commerce services.

Persistent Organizational Structures

Autonomous organizations make autonomous decisions.
Thisleadsto heterogeneity of theinfrastructure, as con-
cerns the services, protocols, and so forth. A further
consequence is that the devel opment speed and stage of
the network infrastructure in different parts of the world
vary considerably. This situation will prevail because
thereisno one external forcein theworld that could stop
this development. Only if the organizations themselves
decide on avoluntary basisto provideinteroperability of
their systems can the problems arising from the different
stages and development speeds be solved or at least
mitigated.

Concerning the regional development, there are cur-
rently three large regions in the world, namely the EU,
Japan, and the USA, that have reached the m-commerce
phase. The rules are more or less homogeneous inside a
region, but not necessarily between the regions. Other
largeregions, like China, might developtheir ownrules, or
they might adopt those of the |eading regions. We expect
the three most advanced regionsto be the dominant ones
alsointheforeseeablefuture, although new regionswith
new rulesmight emerge. Wecall sucharegionregulatory
area.

Japan and the USA (as well as China, Korea, and
Australia) arehomogeneousin natural language, whereas
Europeisdividedintotensof smaller and larger language
areas. Thus, although the rules applied would be the
same, as is roughly the case in the European Union, the
concretem-commerceservicescouldstill beobtainablein
different language. Thus there is no guarantee of m-
commerce in Europe in a strong sense.
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