BRUNEL
UNIVERSITY

WEST LONDON

THE DESIGN AND ENGINEERING OF | NNOVATIVE
MOBILE DATA SERVICES: AN ONTOLOGICAL
FRAMEWORK FOUNDED ON BUSINESSM ODEL

THINKING

A THESIS SUBMITTED FOR THE DEGREE OF DOCTOR
OF PHILOSOPHY

BY

MUTAZ M. AL-DEBEI

6™, MAY, 2010



ABSTRACT

This research investigates mobile service desigm @mgineering in the mobile
telecommunications industry. The mobile telecommoation business is shifting from
one that was voice-centric to one that is almdsah-centric; thanks to recent rapid
advances in Information and Communication TechriekdICTs). The underlying
reasons behind this shift can be traced back torham issues that are interlinked.
The first and major reason is that telecoms (tetenanication companies) are trying
to generate new revenue streams based on datafanthation transmissions, given
the saturation of the voice market. This is ratiagigen the market opportunities in
one direction and the pressures being generatetthdogurrent economic downturn
from the other direction. The second reason relatéise flexibility of data, compared
to voice. Indeed, the number of services that @addyveloped on the basis of data are
much greater than those that can be developedeoibakis of voice. However, the
design and engineering of successful and innovatigbile data services has proven
to be a complex undertaking. The number of effectimobile data services is
relatively small and the revenue generated fronh safferings has generally been
below expectations. This research develops an agita@l framework to help in
changing this situation, and making mobile servieegineering more effective and

successful, following the design-science reseaachggm.

Design-science research, in general, aims to salmstructured but relevant
organizational or social problems through the dgwelent of novel and useful
artefacts. As the current research aims to helpoiming the mobile data services
engineering dilemma by developing a purposeful logioal framework, the design-
science research paradigm is deemed fitting. Witis paradigm, the author
develops a novel design approach specified for logyo engineering, termed
“OntoEng”. This design approach is used in thiseagsh for developing the

ontological framework.

The developed ontological framework is founded ositess model thinking. The
idea is that creating innovative mobile data s@wicequires developing innovative

business models. Indeed, innovative business madel$elp translate technological



potential into economic value and allow telecomadbieve their strategic objectives.
The ontological framework includes the developmeh@n ontology, termed “/
Mobile Service BM Ontology” as well as “Mobile Kéyalue Drivers” for designing
and engineering innovative mobile data servicese Mi Mobile Service BM
Ontology incorporates four design dimensions: YBjue propositionincluding
targeting; (2) value architecture including technological and organizational
infrastructure; (3value networkdealing with aspects relating to partnerships @nd
operations; and finally (4value financerelating to costs, pricing, and revenue
structures. Within these four dimensions, sixteesigh concepts are identified along
with their constituent elements. Relationships am#rdependencies amongst the
identified design constructs are established aedrctemantics are produced. The
research then derives six key value drivers forifad®rvice engineering as follows:
(&) Market Alignment; (b) Cohesion; (c) Dynamicitgd) Uniqueness; (e) Fitting

Network-Mode; and (f) Explicitness.

The developed ontological framework in this reskedscevaluated to ensure that it
can be successfully implemented and performs diyréc the real world. The
research mainly utilizes case analysis methodsisore the semantic correctness of
the ontological framework. Indeed, the developeblogical framework is employed
as an analytical lens to examine the design ansheegng of three key real-life cases
in the mobile telecommunications industry. Theseesaare: (1) Apple’s iPhone
Services and Applications; (2) NTT DoCoMo’s i-mo8ervices; and (3) Orange
Business Services. For further validation, the tgper ontological framework is
evaluated against a set of criteria synthesizedn frantology engineering and
evaluation literature. These criteria are: Clar®gherence; Conciseness; Preciseness;

Completeness; and Customizability.

The developed ontological framework is argued ti&ersignificant contributions for

theory, practice, and methodology. For theory, tleisearch provides (1) a novel
ontological framework for designing and engineermgbile data services; (2) a
unified framework of the business model conceptt @) a new design approach for
ontology engineering in information systems. Fomagtce, the current research
provides practitioners in the telecommunicationslustry with systematic and

customizable means to design, implement, analyzaluate, and change new and



existing mobile data services to make them moreageable, effective, and creative.
For methodology, the use of the design- sciencearel paradigm for ontology
engineering signifies the focal methodological citmition in this research given its
novelty. This research also contributes to the tstdading of the design-science
research paradigm in information systems as elaively new. It provides a working
example in which the author illustrates how recamg design-science research as a

paradigm is essential and useful to the researdnfarmation systems discipline.
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1.1 OVERVIEW

This research addresses the design and engingaobtem relating to mobile data
services. This dilemma is mainly tackled in thise&ch from a Business Model
(BM) perspective by following the Design-Sciencesarch (DSR) paradigm. This
chapter provides a general introduction to the aiee by first explaining its main

motivations and discussing the related researchadwmthat shape the research
context. Next, the research aim and objectivesdmetified based on the established
definition of the research problem and motivatiombe undertaken approach in
achieving the recognized objectives and eventullymain aim of the research is
concisely explored thereafter. This chapter endprbgenting the structure of the rest

of this thesis.



1.2 RESEARCH MOTIVATIONS

1.2.1 THE GROWTH OF MOBILE SERVICES

During the last decade, there has been a signifataft from fixed to mobile cellular
services. The growth as well as the distributiormaibile technologies and services
has become more evident and noticeable (see Fidufgd. International

Telecommunications Union “ITU” (2009) indicates tha

“The spread of mobile cellular services and techgiel® has made great
strides towards connecting the previously uncoretectBy the end of
2008, there were over three times more mobile keelkubscription than

fixed telephone linégp.3).
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Figure 1-1. Mobile Services Growth and Distributi®hU, 2009)

Mobility succeeds where it addresses users by meapsrtable handsets through
which different sorts of services and intelligemes be accessed and communicated
(Sgrensen, 2006). The increasing recognition ofatheantages people can get from
such technologies has increased the number of enobérs worldwide. Currently, the
number of such users is exceeding those of othatetetechnologies such as fixed
and wireless broadband (see Figure 1-2). Indeed ability to communicate from
anywhere at any time presents extraordinary levefiexibility and expediency, and
the stage is now clear for wireless networks antiledelecommunications to bring
tremendous changes to the way businesses are ¢eddand the way in which we

live our lives.



Generally speaking, the mobile telecommunicatiom®ain is considered one of the
most important and exciting areas for research gagp. This is rational since the
newness of this area points out the high intensitynexplored domains of novel
knowledge that have not yet received adequate tattein the relevant literature.
Furthermore, the provisioning of new promising will technologies such as 3G
Universal Mobile Telecommunication Systems (UMTShda4G Worldwide
Interoperability for Microwave Access (WiMax) repents another key reason for
making this research domain highly appealing.
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Figure 1-2. Comparison of mobile and other ICT<4JI2009)

1.2.2 THE TRANSFORMATIONS IN THE MOBILE TELECOMMUNICATIONS INDUSTRY

The mobile telecommunications industry is undergaircritical revolution, driven by
innovative technologies, globalization, and deragah. Recent technological
advances in telecommunications are touching oimaie spheres changing personal
life styles as well as business functions and prest Cellular technology
generations, particularly those starting from Glob8ystem for Mobile
Communication (GSM) to 3G UMTS and beyond, are ioowtusly enhancing the
gualities and capabilities of mobile services amidng valuable opportunities for
offering new ones. Furthermore, the convergencdatd, Internet, voice, and other
technologies has a great potential in enabling leolsers to communicate richer
information in unprecedented levels of flexibilapd convenience. The main allusion

of these technological revolutions is apparent fribra shift of the industry from



Chapter One: Research Introduction and Overview 4

mainly voice to one that is mostly about data (Dodwa, 2003) where new
competencies revolve around content, relationshgg] customers, rather than

technology infrastructure.

At the same time, globalization is radically reawrilegacy telecommunications
barriers and forcing monopolistic national carrievcompete globally. This provides
an environment more amenable to sustainable rivdtgreover, the noticeable
progress of many countries towards telecoms lietidn is significantly increasing
market power leading to severe competitions. Ddatigns also have led to shifting
the structure of the telecom industry from an ‘awatic’ state to a more ‘democratic’
one where a more complex and open system includitgnsive collaboration,

communication, and co-ordination are prevalent.
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Figure 1-3. Shifts in the Mobile Telecommunicatiéndustry

The implications of these transformations have gkdnthe business rules of the
mobile telecommunications industry. As illustratéad Figure 1-3, the major
challenges faced by telecommunication providem{fnow on shortened to the term
telecoms) are the shifts from one simple voice isento a portfolio of mainly
convergent data services (e.g. integration of valega, and Internet), from no or few
affiliations to multiple partnerships (Olla and &at2002), from simple and linear
links in the form of value chain to complex redaships in the form of value

network (Peppard and Rylander, 2006), from homogeseto heterogeneous

The Design and Engineering of Innovative Mobile Data Services Mutaz M. Al-Debei



customer demands, and from customers consuming sh@devices to customers

continuously presuming advanced, high qualitiegises (Kim et al., 2008).

1.2.3 THE DILEMMA RELATED TO MOBILE DATA SERVICES

In response to the aforementioned challenges dtieetsubstantial transformations in
the telecommunications industry, telecoms have lmsenpelled to repackage their
business; that is, overhauling the traditional waywhich mobile services are
designed and developed. This is particularly pertimow, with the saturation of the
voice market, and the credit crunch. For telecamget their strategies right is critical
to success as inappropriate decisions can have mdyerse effects on performance.
However, capturing value from mobile data servibas proven difficult. One key
indicator is that revenues generated from servateer than voice telephony and
SMS is below expectations (Tilson and Lyytinen, @0Bunk, 2007), although the
number of mobile users worldwide is continuouslgraasing (ITU, 2009). For
example, in the UK mobile telecommunications indysthe revenue produced by
mobile data services is not exceeding 6% of thal tegdvenue from all types of
services (see Figure 1-4). Given the large investsnelecoms have made to launch
mobile data services, the low level of utilization users represents a major dilemma

since it extremely increases the payback peridgdle€oms sunken investments.
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In the context of this research, the problem isajerelated to thedesign and
engineeringof appropriate mobile data services. When it cotoeservice design and
engineering (see also Bullinger et al., 2003) wles are facing many issues that are
hindering their progress, as follows:

(1) The absence of a coherent framewadr&lecoms services are not clearly defined;
there are no unequivocal and comprehensive ideatifins of the service related

issues such as content, associated values anditbemefeded resources, target
segments, financial designs, etc.

(2) Inappropriate organizational designrelecoms structure, infrastructure, and/or
technological architectures are not designed tdblenafficient development and

launch of new services.

(3) Weak alignment amongst all organizational layeffie service model is not
tightly consistent with telecoms strategic objeesivas well as the operational

processes, including their information systems.

Retrospectively, there is a significant need toinf and advise service design and
engineering in the telecom sector by looking as¢ tissue from an integrated and
cohesive view. Services probably need to be deeedlopr re-developed using a
comprehensive and effective approach, if they arbet successful. This is now an
open research area where the role of researchérgraatitioners is to find how best
to design and engineer mobile data services.

1.3 RESEARCH DOMAINS AND CONTEXT

The design and engineering dilemma of mobile da&vices is tackled in this
research from a number of perspectives. More gpaltif, five main domains (i.e.
mobile telecommunications, business modelling, isergcience, management, and
engineering -SSME-, Innovation, and Ontologies)daemed relevant and helpful is
assuaging the research problem. Hence, as illedtiatFigure 1-5, the intersections
amongst these research domains symbolize the ¢anitthe current research.

The relevance of the domain of SSME to the curresgarch is quite clear given the
high level of consistency between them; both aimprtavide useful insights into how

best to conduct service design, development, aisalggaluation, management, and



maintenance functions. But whilst SSME is more caghpnsive in a sense that it
takes all sorts of services along with their indestinto consideration, this research is
limited only to mobile data services that are pded in the mobile
telecommunications sector. This explains the relegaf mobile telecommunications
where innovation is a key element to sustain angehn such a highly competitive
industry. In this research, understanding mobilecammunications in terms of
technologies, services, characteristics and halisn& also considered useful and
relevant. The role of the business model concepielier comes from the fact that it
can fruitfully work as a logical representationtbé& entire business covering its core
functions and practices; and thus provides a monepcehensive and useful way of
looking at the research problem. Finally, the needstablish precise, sharable, and
reusable common understanding of services desigreagineering amongst people
and also information systems explains the role asldvance of the field of
ontologies. The novel integration of these resealmimains is considered valuable
and constructive as their different but complemgn&tandpoints promise to feed
mobile service engineering with significant knowdedand understanding, if properly

harmonized.

Mobile Telecom

BM RESEARCH

CONTEXT

Ontology Innovation

Figure 1-5. The Interrelated Domains within the éx&sh

1.3.1 SERVICE SCIENCE, MANAGEMENT, AND ENGINEERING (SSME)

The service sector is gaining increasing importazoe attention due to the major
transformations that occurred within different seev sectors such as
telecommunications. Having recognized the signifogaof services and their design,
development, and management functions to the ingonewit of business and social

systems, researchers are attempting to establiShES& a new interdisciplinary



scientific domain. This new field of research aitws produce deep integrated
knowledge relating to service related functions vesll as value creation and
realization by combining technology, business modeld social-organizational
innovations (Spohrer and Riecken, 2006).

The researcher believes that this step is pertifidns is because “when comparing
the research on service topics to those reseatilitias that focus on material goods,
an obvious gap can be observed. While there isadorange of models, methods and
tools existing for the development of goods, tkegaliopment of services has hardly
become a topic of scientific literature” (Bullinger al., 2003; p.1). Currently, most of
the service sectors including the mobile telecomications are highly competitive.
To stay successful, not only service organizatioeed to fulfil the needs and
expectations of their customers, but also to cowotusly offer innovative services
being differentiated or providing values exceedsthprovided by rivals. Hence, there
is a significant need to examine service design endineering from a more

integrated perspective.

1.3.2 MOBILE TELECOMMUNICATIONS AND MOBILE DATA SERVICES

The recent significant growth in wireless telecomiations is mainly driven by the
technological developments in networks, telecomications, wireless devices,
standards, protocols, bandwidths, and applicatioGsirrently, many wireless
technologies are accessible including, but nottéchto, Bluetooth, Radio Frequency
Identifier (RFID), Wireless Local Area Networks (\WNs), Wireless Wide Area
Networks (WWANS), and mobile (cellular) communicais which is the central

focus of this research.

Generally speaking, Wireless communication is “@pmcess of communicating
information in electromagnetic media over a distantrough the free-space
environment, rather than through traditional wired other physical conduits”
(Aungst and Wilson, 2005). There are three unicgpeets of wireless and pervasive
technologies (Elliot and Phillips, 2004; Sgrenserd a&ibson, 2008). The first
characteristic isnobility; that is wireless devices can be taken to diffepdates and
still benefit from full network services. The sedors ubiquity; that is wireless
devices are scattered throughout the physical emvient. The final feature is
embeddingn a sense that wireless devices along with #einputing capabilities are



mostly embedded within everyday products such as, days, and appliances.
Interestingly, Lyytinen and Yoo (2002b) providesmnalarity to this area of research

by distinguishing amongst mobile, pervasive, uldmus, and traditional business

computing based two dimensions: (a) level of mohiliand (b) level of
embeddedness, as in Figure 1-6.
Lavel of Embeaddadneass
Pervasive High Ubiquitous
computing computing
Low High
Traditional Level of
business mcbility
computing _
Maobile
computing
Low

Figure 1-6. Dimensions of Ubiquitous Computing (Atkd from Lyytinen and Yoo, 2002b)

Mobile networks and telecommunications, amongst ttéferent wireless

technologies, is what predominantly facilitate themmunication of data and
information to mobile handsets through the freecgpanvironment. Such networks
(see Figure 1-7) are made up of (1) the mobile satsdthemselves; (2) individual
cells and their associated Base Stations (BS®}ltsites which communicate with the
mobile handsets; (3) a variety of hardware andwso# including routers and
switches along with their applications that handieternal communications for
transferring calls and data through the network;ti traditional telephone system
which is commonly known as Public Switched Teleghdtetwork (PSTN); and (5)
external communications for transferring calls ateda from the network to other
networks such as Mobile Telephone Switching Offi¢esI SOs) which work as

interfaces between BSs and the PSTN.



PSTN
Customers

Mobile
Phone

Figure 1-7. A Basic View of the Mobile Network Aiitgcture (Compiled after Panko, 2005).

Four generations of cellular networks and telecompations can be distinguished.
Analogue networks, which were the first cellulatwarks that appeared in 1980s, are
referred to as Advanced Mobile Phone Service, orP&J They use frequency
modulation (i.e. Frequency Division Multiple AccésPOMA”) to deliver signals and
they were classified as the first generation (1&)cellular technology. Such
technology was easy to implement, but wasteful ledf timited bandwidth then
available (Turban et al, 2006). Although AMPS wasyvpopular, there were some
problems. First, their capacity was limited; soytliannot handle as many calls as
more advanced cellular networks. The 1G througnas limited to about 5kbps and
was given 50 MHz in the radio spectrum in the 800@ MHz range. This issue had
placed serious limitations regarding the numbesuliscribers that could be served by
a single network. Maintaining a high Quality of @ee (QoS) level for mobile users
was also a problem. Equally important is that 1&ht®logy cannot deliver the same
kinds of advanced services, such as browsing the paging, and text messaging as
digital networks that came later. Hence, the 1Gridexd the foremost voice service,

but no data services (Hart and Hannan, 2004).



The second generation of cellular telephony (2G$ wdroduced in 1991. Beyond
initial expectations, the 2G mobile technology kaperienced rapid and widespread
acceptance (Grundstrom and Wilkinson, 2004). Thesg&ems are based on digital
radio technology with maximum data rates of up #o41kbps. It incorporates an
advancement of digital voice, and also enjoys thdity to accommodate text
messages (i.e. SMS) as the first data service tolabached in the mobile
telecommunications industry worldwide. In most coes, the 2G systems have been
allocated 150 MHz. This has tripled the number aiteptial subscribers compared to
1G systems. The 2G technology operates at higkeeuéncies (i.e. 1,800 or 1,900
MHz) than the 1G technology. This implies that 2@hals do not propagate as far as
1G signals; thus they require more cells to be a@ga by telecommunication
providers. Although this is more expensive, it aomore channel reuse (Panko,
2005).

In Europe, the selected standard was Global Sy$tenMobile Communication
(GSM). GSM is almost the globdk factostandard except for the USA and Japan. In
the USA, the US-TDMA (time division multiple accgs®upled with cdmaOne (code
division multiple access) and GSM share the maskbilst in Japan Personal Digital
Communication (PDC) is the employed standard (Gstroch and Wilkinson, 2004).

The mobile 2G technologies have gradually beenfireetk and transmission speeds
improved resulting in what is termed 2.5G systeEyamples of the 2.5G systems
include Enhanced Data GSM Environment (EDGE) ande@® Packet Radio
Services (GPRS). The main aim of such systems fadititate a smooth shift from
2G to 3G technology (Ericsson, 2002). The GPRSn@dgy, in particular, was
widely employed throughout the world. It is a paekased network that has provided
the ‘always on’ technology with a speed up to 38p%k(Hart and Hannan, 2004). In
general, the 2.5G systems can communicate limiteghics, such as in picture text

messages, or MMS (Turban et al, 2006).

The third generation (3G) cellular telephony isyatem of technologies aiming for
convergence. It blends the traditional mobile tefemunication with the Internet
enabling delivery of “voice, data, pictures, gragshiand other wideband information”
(UMTS Forum, 1997; Grundstrom and Wilkinson, 200#he emergence of 3G

networks has significantly improved both speed eoderage. The 3G technologies



can boost 2Mbps of data transfer, coupled with tsuibsil increase in coverage (Hart
and Hannan, 2004).

Interestingly, although telecoms were the main etsvbehind the development of
standards for 2G systems, system manufacturerstr@reones pushing for the
establishment of standards for 3G systems. Oneomedsr this is that with
increasingly deregulated telecommunication markiets, telecoms can afford large
R&D departments and thus many of them no longee lzadeep technical knowledge
of the systems they use (Grundstrom and Wilkin2004).

Currently, there are some attempts in developirdyenploying 4G mobile network
such as Worldwide Interoperability for Microwave d&ss (WiMax). The 4G

networks, or otherwise referred to by 3G+, aim ngpriove the data rate of the
network to reach speeds of up to 20Mbps (Hart aadnidn, 2004). It also aims to

provide premium QoS levels as well as enhancedisgcu

Indeed, the continuous evolution of mobile techgme has led to substantial
improvements in regards to the nature and typeseofices that can be provided in
the market. Whilst mobile voice communication i€ tmain advantage of the 1G
technology, later technologies have extended thatdiude Internet and information
access, life support such as LBS, and other addarfeatures related to
personalization. Mobile technologies and the natfreservices provided by each
generation seem to be a confusing area and in todeelp clarify or simplify it, a

summary table (i.e. Table 1-1) is provided.

This research broadly defines mobile data servaesny service that includes a
communication of any data and information, exclgduoice, over mobile networks
and telecommunications. Although there is no ursi@eclassification of mobile data
services, one can find some sensible categoritginelevant literature. For example,
whilst Olla and Atkinson (2004) classify such seed as mobile entertainment
systems, mobile messaging systems, location-basidmation systems, mobile
commerce systems, and any other mobile data systéomg) et al. (2006) provides a
simpler classification as they categorize mobiléadservices as communication,

information content, and entertainment services.



Table 1-1. Mobile Technologies and the Nature oiviRled Services

Mobile Tech.
Generation

Representative
Products

The Nature of Provided Services

First Generation
(1G) - 1980

Total Access Communication
System (TACS) — Europe
Nordic Mobile Telephone (NMT
System - Europe

Advanced Mobile Phone Systen
(AMPS)- USA

=

Voice analogue telephony
Paging

Low level of security
Limited Capacity

Second Generation
(2G, 2.5G)- 1990

Global System for Mobile
communication (GSM) — Europe
Intermediate Standard (IS-95 arj
IS-136) — USA
Personal Digital Communicatiorj
(PDC) — Japan

Voice digital telephony
Roaming

Call forwarding

Short Messaging Service (SMS) -
160 char
Low data rate

2.5G ~ 2.75G -
1996

General Packet Radio Service
(GPRS) — Stage 1 (2.5G)
Enhanced Data Rate for GSM
Evolution (EDGE) — Stage 2
(2.75G)

Multimedia Messaging Service
(MMS)

Enhanced Messaging Service
(EMS) — simple media
Location-based services

Access to Internet (Web browsing
Higher data rate

~

)

Third Generation
(3G) - 2002

Universal Mobile
Telecommunication System
(UMTS)

Virtual Home Environment (VHE)
feature

Video on demand

High speed

Video calls and chat

Mobile TV

Broadband wireless data

High speed internet access

Fourth Generation
(4G, beyond 3G) —
2012- 2015

Worldwide Interoperability for
Microwave Access (WiMax)

Premium quality

High security

Premium speed

Digital Video Broadcasting (DVB
Interoperability with existing
wireless standards

Having discussed the four generations of mobile momications and technologies

along with the types of services that are techhjidalasible in each generation, the

author in the next section introduces the busimesdel concept and discusses its

relevance and usefulness to the design and engigeef innovative mobile data

services.

1.3.3 THE ROLE OF BUSINESS MODELS

The business model concept, although much talkedtals somewhat fuzzy (Seddon
et al., 2004; Seppanen and Makinen, 2007) and nds®a have defined it from
different standpoints. Put simply, the businessl@h@oncept can be described as a

“logical story” (Magretta, 2002), or a “blueprin{Chesbrough and Rosenbloom,

2002) that explains the “way of doing business”r{téf 2000) so that strategic goals

and objectives can be achieved.



The existing literature in both business and infation systems testifies to the
importance of the BM concept to the success of @m@s, particularly those driven
by ICTs. The argument is that it is not the tedbgp per se but the business model
that is considered to be the primary reason bethmaduccess or failure of mobile and
other ICT services and applications (Yuan and Zh2003; Kamoun, 2008). This is
equally relevant to mobile data services. For eXanthe success of NTT DoCoMo’s
i-mode in Japan is primarily credited to its we#lsijned business model in action
(Ratliff, 2002). Indeed, the technology of i-modernsce was very modest with a
speed of 9.6kpbs. In 1999 when the service has laesthed, the perception was
that current low-band 2G cellular technologies abstructing telecommunication
providers from providing successful data servid@sspite the existing technologies
by then, NTT DoCoMo was able to offer i-mode asrarovative mobile data service
that not only shocked the Japanese mobile sectar,atso the global mobile
telecommunications industry at large. This sucéssattributed to the innovative i-
mode business model including, but not limited (i, i-mode richness in terms of
convenient content along with their structure; @werful value system and market
structure; and (3) appropriate pricing and billimgthods. Contrasting i-mode, the
low adoption of WAP (Wireless Application Protoc@)mainly down to the absence
of a feasible business model or its inappropriat&igurations (Kumar et al., 2003).
Indeed, powerful mobile data services require imee business models to be
developed that focus on the achievement of strategicomes by aligning mobile
data services. However, an in depth discussionaaadysis of the business model
concept is offered in a dedicated chapter (i.ept#ha3) as this concept represent the
main background theory for this research.

In the next section, the author discusses the maifoinnovation and showing that
business model innovations is one of its main dsmers. Understating the
innovation concept is also highly relevantimsovativemobile data services represent

the main focal point of this research.

1.3.4 THE ROLE OF INNOVATION

Innovation consists of the generation of new idaad their successful creation,
development, and introduction through new servicpsycesses, or products
(Udwadia, 1990). Innovations usually lead to sigaifit value creation on the level of



an organization, society, or globally (Urabe, 198B)novation implies bringing
something new into use (Badawy, 1988) by fulfilliagparticular need better, faster,
and/or cheaper than existing ones (Yovanof and piaz2008). One of the ways to
enhance the ability of organizations to innovate big practising knowledge

classification and codification (Sgrensen and LuSdis, 2001).

The terms invention and innovation although higieliated as the former may lead to
the latter, are different. Whilshventionis the new idea with which to improve a
certain system whether the system is a serviceeps) or producinnovationonly
occurs after the successful implementation anddhiction of these new services,
processes, or products in the marketplace (Freet®8; Twiss, 1992). The term
invention however requiresreativity and open mindsets. This discussion indicates
that the innovation process encompasses all ofethlsee related concepts, as

graphically demonstrated in Figure 1-8.

The Process of Innovation

Precursor o Precursor o

Figure 1-8. The Innovation Process

Innovation in terms of its impact can be categatize sustainingor disruptive
Sustaining innovations aim to maintain or strengttiee current core competencies of
a particular business organization in its currerdrkat. This kind of innovation
usually creates value by accumulative or incremesffact (Abernathy and Clark,
1985) and normally developed by business orgawoiastiholding a leadership or
strong position in their industries (Yovanof and zHpis, 2008). Disruptive
innovations on the other hand change the rulesagsds of competition of an existing
business market and pose threats to replace ofiredbat marketplace. Frequently,
such innovations are developed by mature businegsnizations bringing their own
knowledge and entering new markets due to theiketaxpansion strategies. Hence,
such organizations along with their innovationsdtém be disruptive to incumbents.
Examples from the mobile telecommunications induistclude Apple with its iPhone
and Google with its Nexus one. Disruptive innoviasicnormally begin in a niche

market and eventually grow to dominate the busimeasket (Christensen, 1997).



Disruption is a process (i.e. not an event) thay nake decades to find their way
through an industry (Christensen and Raynor, 2008 failure to recognize the
differences between sustaining and disruptive iations normally lead successful
well-established business organizations to losee tharkets (Christensen, 1997).

The main dimensions of innovations can be distisiged in three categories as
follows: product/service innovatigntechnological innovationand business model
innovation Despite the existing links amongst them, theyamesiderably different
as they arise in different ways, call for differeajuirements, have different effects
on the marketplace, and require different sortesponses from industry incumbents
(Markides, 2006). Descriptions of the innovatiofiach dimension along with real-

life examples are provided in Table 1-2.

Table 1-2. Dimensions of Innovations (Compiled @¥tevanof and Hazapis, 2008)

Dimension Innovation Element Example
. . = Windows 7 (the newest version of Microsoft OS).
Product/Service Product/Service | Adding multimedia content to an SMS service.
Just-in-Time manufacturing, Business Process Otutsuy
. Process
Process/Enabling etc.

Technologies Internal combustion engine, Internet, Peer-to-PeapP),

Enabling Technology VolP, Mesh Networks, etc.

no-frills-airlines, online brokerage, single “lotahone
number anywhere in the world (VolP value propositio
Market Segment Upscale fashion mobile phones (Brgda model by LG)
Google’s acquisition of YouTube (content providéZ)sco

Value Proposition

Business Model Value Chain Systems acquisition of Linksys, Airespace, and Niavi
Networks.
Value Network eBay’s acquisition of PayPal.
Cost Structure, Wal-Mart's reliance on IT in Logistics to reducestof
Margins operations.

Competitive Strategyl Market skimming to grab madtsre (the .com model).

The current research defines business model inivovas the discovery of new ways
for solving a particular problem that usually ingporates a different approach of
configurations related to key business model aspaul components. It is considered
that product/serviceor technological innovationsisually require an organization to
adopt a new business model (Yovanof and Hazap8)20/ost likely, in such cases,
the new business model becomes the main innovatithre organization. In line with
Teece (2010), this research deems that servicelprad technological innovations
do not promise success to the business unlessatigegquipped and supported by
innovative and powerful business models, as ilidstt in Figure 1-9. In other words,

weak designs of business models make it very haranslate product/service or



technological innovations into economic values sdaachieve strategic goals and

objectives of an organization.

) ) Calls for
Innovative Business The success of a

Model product/service or
technology innovation

Figure 1-9. Business Model and Service/Product/meldyy Innovations

However, for the purpose of achieving clarity aethantic preciseness in the design
of innovative mobile data services based on busimesdel thinking, this research
deems that it is also useful to utilize the ontgl@egncept. Therefore, the ontology
concept is discussed in the next section.

1.3.5 THE ROLE OF ONTOLOGY AND ONTOLOGY ENGINEERING

Ontology is a term that originated in philosophydarefers to the systematic
explanation and study of the nature of existenceheing (Chandrasekaran et al.,
1999). The term has been subsequently borrowectdyinformation systems and
computing disciplines (e.g. Wand and Weber, 1990ardo and Welty, 2002) and
changed somewhat. For example, Gruber (1995) argas the philosophical

ontology limits the ontological representation fass definitions and taxonomies;
thus more constructs such as axioms are requirabnstrain the interpretation of

defined concepts.

An ontology is an “engineering artefact” (Guarirk§98) representing a particular
phenomenon or domain of knowledge. Ontologies aseemlly composed of
concepts, relations between these concepts anthsstmrestrict the interpretation of
concepts (Jasper and Uschold, 1999), andidmally precise, reusable and signify
shared representations of real world phenomenasécmently, it is important that
ontologies are of a good quality, in order thatyteerve their intended purposes and
be shared as well as reused by different applicat{Guarino, 2004). The quality of
ontological models can be evaluated based on thielsicsemantic preciseness and
richness; that is, the extent to which the ontolagydescribing a particular

phenomenon abstractly, but accurately and meariipgfu

In computational terms, an ontology is most commatdfined as a formal explicit

specification of a shared conceptualisation (Grub@83). The inclusion of the terms



‘explicit’ and ‘conceptualization’ in this defindn is highly significant. The term
‘explicit’” highlights knowledge externalizatioas one of the main characteristics and
reasons for ontology developments; whilst ‘concealjitation’ is a key attribute of an
ontology. Fundamentally, conceptualization is wingtkes ontologies sharable as it
refers to the meanings captured through concepts; tihe terms themselves.
Furthermore, conceptualization implies abstractidnch signifies that an ontology

represents only knowledge regarded as core inpbeafsc domain.

Ontology research has attracted increasing attentioinformation systems design
and development (Wand and Weber, 2002; Fonsec&).200this context, ontologies
are recognised as useful means for achieving s&narieroperability between

different systems. This is because ontologies @ptuce semantics of information
systems to facilitate shared understanding betwdifarent parties (Ouksel and
Sheth, 1999). Moreover, the importance of ontolegiemes from the fact that they
are considered important backbones for many orgtoisl applications in areas
including, but not limited to, knowledge enginegririnformation integration and

software development. Hence, information systenad thake use of explicit and
formally defined ontologies have been described oagology-driven systems

(Guarino, 1998). Such ontologies are referred ttSasntologies (e.g. Smith, 2003),
or computational ontologies (e.g. Kishore and Slaax,n2004).

Basic Topics Design Applications
Philosophical Issues Top-Down Natural Language Processing
Knowledge Representation Bottom-Up Knowledge Management
Commonsense Knowledge Middle-Out Business Process Modeling
General Ontologies Large-Scale Intelligent Information Retrieval
Domain Ontologies Taxonomy and Searching the Internet

Task and Method Ontologies Concept Hierarchies
Internal Structure

Integration

Virtual organizations
Simulation and Modeling
Medicine

Teaching and Learning

Development

Methodology

Frameworks Knowledge Sharing
i Ontological and Reuse

Comparison Engineering Ontological Commitments
Evaluation Inter-Agent Communication

Standardization

Figure 1-10. Themes of Ontological Engineering (ptéd from Devedzic, 2002)




Ontological engineering on the other hand is aisltbthat covers issues related to
ontology development and use throughout its lifeleyf{Gomez-Perez et al., 2004).
Basically, it covers the set of activities conddctiuring conceptualization, design,
implementation and deployment phases of ontolo@esedzic, 2002). In the related
literature, ontology engineering is discussed iifedént contexts and from different
perspectives reflecting the diverse themes inclugeter its umbrella (see Figure 1-
10).

Developing an ontology for innovative mobile seeviengineering primarily on the
basis of business model thinking would be of valmeacademics and practitioners
alike, particularly those interested in telecomsitegic-oriented IS/IT and business
developments. In this research, it is hoped the¢ldping an ontology will enable the
precise identification and categorisation of thg kencepts and relationships in the

telecoms services BM and produce unambiguous sesarftthem.
1.4 RESEARCH AIM AND OBJECTIVES

The research motivations section has highlighted telecoms are in need for an
effective framework that is comprehensive, manalgeand creative to guide and
systemize the design and engineering course obracif innovative mobile data

services. In retrospect, the main aim of this resess:

To develop a novel and valuable knowledge frame\{@ritology) based
on business model thinking for designing and ergging innovative
mobile data services that will help telecoms toieeh their strategic

goals and objectives.

In fulfilling this aim, a number of objectives acensidered important to be achieved

as follows:

Objective 1 Explain the research paradigm, methods, and igebs that fit the
current research questions and led to the finafast of this research.

Objective 2 Develop a conceptual framework of the businessleh@oncept that
identifies and links the main components of thecept along with its

modelling principles, practical functions withingamnizations, and its



relationships with other relevant concepts suchstaategy, business

processes, and information systems.

Objective 3 Develop an ontology seeking to identify the mdesign constructs
along with their semantics and relationships that aeeded to be

examined when engineering mobile data services.

Objective 4 Evaluate and validate the ontology through réaldases in regards to

mobile data services.

Objective 5 Explore and identify the key value drivers whessigning and

engineering mobile data services.

Objective 6 Evaluate the research conclusions in terms of gignificance to theory
and practice and identify future research direditrat are important to

continue refining this important area of research.
1.5 RESEARCH DESIGN IN BRIEF

To achieve the research aim along with its objestivthis research follows the
Design-Science Research (DSR) paradigm. This parads deemed appropriate
when a research aims to produce artefacts (i.btia#) that address the so-called
wicked problemgHevner et al., 2004). The scheme to construcigdesrtefacts is
still very broad and two main and general processesidentified asuild and

evaluate

Design artefacts are classified by March and S@#95), and anchored by Hevner et
al. (2004), intoconstructs models methods and instantiations The developed
ontological framework in this paper representmethodartefact that is based on
developing an ontologicalmodel which includes constructs Moreover, the
implementation of the developed ontology in Prot@y®L represents an

instantiation

This ontology is produced using an approach deeelopy the author, termed
“OntoEng”; that is a design method for ontology ieegring in the field of
information systems. OntoEng methodically decomposee DSR two broad

processes (i.e. build and evaluate) in a manndr ghiés the requirements of an



ontology. As thalesigncourse of action signifies@ocesshat calls for a number of
iterations before the final artefact can emergeskBeville, 2008), the current research
utilizes three iterations prior to the constructafrthe final ontology, as illustrated in

Figure 1-11. In each iteration a prototype is picetl and evaluated.

Iterations Prototyseof the Artefact Evaluation
/Prototype One: A Conceptual \
Framework of the Business
. Evaluated
Iteration One Model Concept against the
; Output gar
Content Analysis _ _ » existing
applied over the BM Ontological Modelling ” body of BM
Literature Structure Principles literature +
. ontology
Practical Reach DQEF
Functions /
Input
v A\ 4
/Prototype Two: Ontological Evaluated
Iteration Two Framework for Mobile Service against the
Content Analysis Output | Engineering | ontology
applied over the Semi- > Design
Structured Interviews Ontology Key Value Quality and
Drivers Evaluation
Framevork
\_ /2
Input
Iteration Three _ Final Artefact: Ontological Evaluated
= Case Study Analysis Framework for Mobile Service against the
(NTT DoDoMo’s i- Output Engineering ontolo
mode, Apple iPhone, > Desi r?y
and Orange Business | Validation j Ontology Key Value Qualgilty and
Services) . Drivers Evaluation
= Cross-Case Analysis \_ /)

Figure 1-11. Research Design

Essentially, within the design-science paradignnglavith the three iterations, the
applied approach in this research is best portragedpluralist (i.e. multimethod)
methodology, as different research methods arapocated. Iteration one utilizes the

business model literature so as to develop a uhBig&l conceptual framework where



the ontological structure of the concept is oneit®fmajor aspects (presented in
Chapter 3). The output of the first iteration isakesated against the existing body of
business model literature as well as synthesizaterier related to ontology
evaluations. Whilst iteration two makes use of setnictured interviews with key
practitioners in the mobile telecommunications stdy iteration three utilizes three
real-life case studies (Apple iPhone, NTT DoCoMpemode, and Orange Business
Services) of mobile data services. Throughout #sé¢ two iterations, each prototype
of the ontology is evaluated against a Design Quaind Evaluation Framework
(DQEF) which is synthesized from ontology-relatetkrature. Iteration three in
particular not only improves the developed ontololgyt also provides a practical

validation and demonstrates the ontology’s efficang value.

The employment of a multimethod approach is comsiti®eneficial in this research
because, as Mingers (2001) argues, results arerranid more reliable if different
research methods are combined together. The auitp@es with Mingers since
different related research methods have their odwa@tages and drawbacks but
when appropriately combined together, they canigeoenhanced value. However, a

detailed discussion of the current research dasigffered in Chapter 2.
1.6 STRUCTURE OF THE THESIS
This thesis is structured around seven chapteidlaw/s.

Chapter One provides an introduction and background of thieaesh. It explores

the underlying motivations for researching mobgevice engineering. This chapter
also discusses the research context by providiognaise theoretical background of
the research related domains. Further, the chagelains the research aims and

objectives and its approach in fulfilling the defthobjectives.

Chapter Two discusses those aspects related to research paradiigthodology,
epistemology, and design. This discussion involussifying their appropriateness,
and showing their use throughout the research.

Chapter Three provides in-depth analysis of the business mothdke sof the art
literature conceptualizing the business model withie context of digital business in

general and mobile telecommunications in particul@nis chapter provides a



conceptual framework that connects and clarifies uhderpinnings of the business
model concept. This framework identifies and linke business model primary

components, modelling principles, practical funetiand reach.

Chapter Four develops a novel ontology for engineering mobiled@mmunications
services on the basis of business model thinkiniglehtifies the key concepts along
with their relationships, and rules in the mobédgtoms business model domain and

produce semantics of them.

Chapter Five provides an evaluation and empirical validationtioé developed
ontology. The chapter examines cases related tdeApihone, NTT DoCoMo’s i-
mode services, and Orange business services pugvjghactical validation of the
constructed ontology. It also evaluates the dewslopntology against a constructed
Design Quality and Evaluation Framework (DQEF).

Chapter Six explores key value drivers that are highly criticalmobile service

engineering as they significantly affect the sex\gaccess or failure.

Chapter Sevensummarizes the research findings and conclusibrdassifies the

research contributions in three categories: comtiobs to theory, contributions to
practice, and contributions to methodology. Thdezafthis chapter presents the
research implications for theory and practice. Ndiections for further research are

explored.

For ease of reference, the structure of this thesmisapped to its aims and objectives

and is summarized in Figure 1-12.
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2.1 OVERVIEW

This chapter explains the research approach usewastigating how best to design
and engineer innovative mobile data services theg¢tmrarious strategic goals and
objectives of mobile telecommunications providerBhis chapter starts by
highlighting the variety of research approaches tiam be employed in information
systems showing the importance of the decision loitkvresearch approach to be
adopted so as to answer the research questionedftest the chapter discusses the

different philosophical perspectives (i.e. paradiynm information system research



and the rationale for selecting Design-Science &ebe(DSR) is provided. Next, the
DSR paradigm is discussed showing its nature, s, philosophies, and types of
outputs. Furthermore, the employed research apiprostuding its iterations and
methods is explored. Before presenting the sumnoéryhis chapter, a mapping
between the current research details and their tequarts in design science is

presented.
2.2 FINDING A FITTING APPROACH IN IS

Information systems is a multidisciplinary fielthdathus the nature of its research is
complex. The contributions to IS study and researmme from multiple research
domains such as engineering, mathematics, nattisadces, and behavioural sciences
(Land, 1992). In retrospect, there is no one sisgigerior approach applicable in all
cases, but a variety of research paradigms, appesamethods, and techniques can

be employed in different situations.

Having such diversity of backgrounds and varietyapproaches in the IS discipline
seems to be worrying to some researchers and apgpdal others. Benbasat and
Weber (1996) argue that the discipline of informatsystems requires uniformity and
otherwise the discipline will shatter or be takererp whereas Robey (1996) argues
that such diversity is a positive source of strenghd enriches research in IS as
variety creates flexibility and inspires creativity seems that the latter standpoint is
more accepted and practiced by researchers immatton systems given that current
IS research approaches are still substantiallyeda(see for example Palvia et al.,

2006 for a categorization of IS methods).

Having argued that the availability of varied re@sbaparadigms, approaches, and
methods is favoured by the IS research commurtity,important to raise the issue of

whether they are:

1- Substitutableany research paradigm, approach, and/or methotheaised to
investigate any phenomenon and irrespective ofdbearch question.

2- Unique the appropriateness of research paradigms, agpgeaand methods
is determined by (a) the nature of the researcistaqure (b) the nature of the

phenomenon under investigation; or (c) both.



3- Complementarydifferent research paradigms, approaches, antiaudgtcan

be used within the research to augment the reseatah.

The first option seems to be very artificial and nealistic, whilst the other two
options are possible and represent a dilemma smarehers in the field. Opinions in
the IS research community diverge and there islear-cut answer whether research
paradigms, approaches, and methods are completéjyel or could be combined
together in some situations. Robey (1996) argued the existing methodical
approaches and strategies differ in their suitgtécross different research questions,
the underlying nature of phenomenon under invetstiga and the underlying
philosophical stance of researchers. Mingers (2@@ligves that there is still room
for combining IS research methods to enhance tkeareh value and benefits.
However, Orlikowski and Baroudi (1991) argue thatusing a plurality of research
perspectives, the research benefits can be augthentg if these perspectives are
employed effectively and appropriately Hence, the selection of fitting research
approach is a key task during the process of reBadasign whether the researcher

follows one perspective or more.

Nevertheless, understanding the whole range ofareleparadigms, strategies, and
approaches is significant as such awareness ngriaalilitates informed selection
and helps reduce any bias that the researcher raag towards one particular
approach. This is because this sort of understgrikeps the researcher open to the
possibility of other assumptions that may fit thaiterests and predispositions
(Orlikowski and Baroudi, 1991).

Therefore, in the next section, the research pgnaslin IS are explored to guide the
selection of which paradigm is appropriate to gulteedevelopment of an ontological
approach for innovative mobile service engineerifige next section also explains

the rationale for the selected paradigm.
2.3 RESEARCH PARADIGMSIN IS

The set of beliefs or the underlying philosophjgatspectives and assumptions which
guide the actions and the activities that reseascbenduct throughout the research
process can be defined as a paradigm (Denzin, 19@8jers, 2001). Guba and
Lincoln (1994) propose three questions that aremgeeimportant in defining a



paradigm as they reflect the underlying beliefsadearchers: What is the nature of
reality that is addressed, or what is assumed igi @ntology; what is the nature of
valid or true knowledgeepistemology and what is the best approach, or set of
guidelines, that helps in generating the desireowkedge and understanding in a
valid and reliable mannemgthodology, Some other researchers (e.g. Mingers, 2001)
consideredaxiology or ethics; that is what is of value or considergght, as an

important aspect as well.

Traditionally in IS research, three major paradigras be distinguished g®sitivist
interpretive and critical (Chua, 1986; Orlikowski and Baroudi, 1991; Kleinda

Myers 1999). These paradigms can be summarizeulla®/$:

1- The research can be classifiedpasitivistif there is an evidence of hypotheses
generation, operational or quantifiable measureseséarch variables such as the
dependent and independent variables, testing offahaulated propositions, and
finally the drawing of inferences and conclusiot®wt the examined phenomenon
from a sample representing the research popul@@olikowski and Baroudi, 1991).
Hence, positivists commonly assume that realitghigectively given and thus can be
measured independently of the researcher and tipboged instrument (Avison and
Pries-Heje, 2005).

2- The IS research isterpretiveif it assumes the knowledge of reality is shabgd
its social context; i.e. can be obtained only tigtosocial constructions including, but
not limited to, language, shared meanings, consoess, tools, and documents. As
argued by Walsham (1993), the aim of interpretegearch is at the “understanding
of the context of the information system and thecpss whereby the information
system influences and is influenced by the contgxt4-5).

3- The research is categorizedagical if the main aim of the research is one of a
social critique seeking to assist in eliminating ttauses of unwarranted alienation
and domination; and hence improves the opportunite realizing human potentials
(Hirschheim and Klein, 1994). This kind of reseaadsumes that “social reality is
historically constituted and that is produced agproduced by people” (Avison and
Pries-Heje, 2005: p. 244).



However, lately during the last decade, a fourtrag@m; that is design science,
starts to emerge and be established in informatystems research aiming to improve

the relevance of the IS discipline. The summarthie paradigm is as follows:

4- The research in information systems is considerddesign-Science Research
(DSR) if the main aim is to change a current situatelated to organizational or
social systems into a more desirable one throughddvelopment of novel artefacts
(Hevner et al., 2004). Design science researcksssethe importance of iterations in
producing the design artefacts and assumes th#tyremd knowledge emerge
throughout the iterations effort (Purao, 2002; Wamvi and Kuechler, 2004/5).
Design science has its own paradigm; given thatefacts are both artificial and
imbued with adaptive intent, [and thus] their stuslyphilosophically different from

natural science” (Baskerville, 2008: p. 442).

A summary of research paradigms in informationesystis provided in the following
table (i.e. Table 2-1).

Table 2-1. Research Paradigms in IS (Compiled &éshnavi and Kuechler, 2004/5)
Basic Research Paradigms
Beliefs Positivist Interpretive Critical

Ontology A single Multiple Reality is Multiple,
reality, realities, socially | historically contextually situated
knowledge, constructed constituted. alternative world
probabilistic states, socio-

technologically
enabled

Epistemology | Objective, Subjective, i.e. | Reality is shaped | Knowing through
dispassionate, | values and by its social making: objectively
detached knowledge context, knowledgg constrained
observer of emerge from the| is grounded in construction within a
truth researcher- social and context, iterative

participant historical practices, circumscription
interaction facts and values argreveals meaning
entwined.

Methodology | Observation, | Participation, Assumptions, Developmental,
quantitative, qualitative, beliefs, and values| measure artifactual
statistical hermeneutical, | shape and shaped| impacts on the

dialectical by the composite system
investigation.

Axiology Truth: Understanding: | Descriptive and Control, creation,
universal and | situated and situated knowledge progress (i.e.
beautiful, description and understanding improvement),
prediction of phenomena understanding




In light of the established distinction amongst tesearch paradigms in information
systems and the nature of the research questitedam this research, the design-
science research paradigm is deemed fitting. @search aims to answleow best to
design and engineer innovative mobile data servibas would enable telecoms to
achieve their strategic goals and objectiv@his issue is highly pertinent to the
mobile telecommunications providers as their curqgmactices concerning mobile
service engineering do not seem to be effectivergihe low revenue generated from
such services as discussed in chapter one. Ainmnghange this state into a more
advantageous one, this research develops an ariefabe form of ontological
framework. However, the way in which the designesce research paradigm is
employed in this research along with the methodd approach used are fully
discussed in the coming sections.

2.4 THE DESIGN-SCIENCE RESEARCH PARADIGM

The research paradigm followed in this researcmcemed with analytically
designing and developing a service BM Ontologydngineering innovative mobile
data services, is that of design-science (Hevnat.eRP004). This research aims, by
utilizing design-science research, at producingeehnology-oriented utility (i.e.
ontology). This ontology identifies and categorizke key concepts, relationships,
and rules in the mobile telecommunication BM donmeaia produces clear semantics
of them. This is highly pertinent in order to leage the ability of telecoms in
engineering (i.e. analyzing, designing, developimyaluating, managing, and

changing) their existing and future mobile datasees in an innovative manner.

Design-science research, although not new, haly laeeived increasing attention in
information systems and computing disciplines.a been argued that design-science
research paradigm is yet anothHens or set of analytical perspectives that could
usefully complement the behavioural science pattdra mainstream IS research-
within the cycle of information systems researcle\rer et al., 2004; Vaishnavi and
Kuechler, 2004/5 livari, 2007; March and Storey, 2008; see Figurd).2-The
increasing interest in design-science researchbbas coupled with that afesign
theory which has lately been emphasized by, for examplallsAét al. (1992) and
Gregor and Jones (2007).



Within information systems, research in designrsmeehas been affected by Simon’s
idea of the science of the artificial (see Simo®9€), and other disciplines such as
engineering, architecture, and computer sciencell§\W& al., 1992, Baskerville,
2008). The terndesignimplies creating something new that does not awristature
(Vaishnavi and Kuechler, 2004/5). Neverthelessigtlescience research extends the
notion ofdesignto include aspects related to systematic creatidmowledge about
and within design (Baskerville, 2008). In the duicie of IS, DSR seeks to
significantly improve aspects related to analysidesign, implementation,
management, and use of information systems by tkation of useful artefacts
(Hevner et al., 2004).

Environment |Relevance IS Research Rigor |Knowledge Base

People Foundations
*Roles Develop/Build *Theories
*Capabilities *Theories *Framewoarks
*Characteristics *Artifacts *Instruments
- P L n
Organizations Business Applicable -ﬁ?ad;rsucrs
*Strategies Needs Knowledge | .ppethods
*Structure & Culture | . } Refine A *Instantiations
*Processes .
Methodologies
Technology Justify/Evaluate *Data Analysis
|nfrastructure *Analytical Techniques
=Applications *Case Study *Formalisms
*Communications *Experimental *Measures
Architecture *Field Study «Validation Criteria
*Development «Simulation
Capahilities W
Application in the Additions to the
Appropriate Environment Knowledge Base

Figure 2-1. Information Systems Research Frame\{®okirce: Hevner et al., 2004)

Unlike the behavioural science paradigm which udtiely aims to explain
understand or predict phenomena at the intersection of organizationsplpe@nd
information technologies as aspects of the natmoald (Walls et al. 1992; March and
Storey, 2008), design science is primarilgrablem solvingparadigm (Hevner et al.,
2004) that seeks toreateartefacts addressing the so-caNeidked problemgMarch
and Smith, 1995; Pries-Heje and Baskerville, 2008)rinciple, the design-science



research attempts to successfully design, devealog,evaluate technology-oriented
design artefacts characterized as novel, innovat@wel purposeful. Portrayed as
purposefulimplies that these artefacts would potentiallyvmte organizations and
humans with recognizable utility since they showaddress unsolved problems
(Hevner et al., 2004), or provide better solutiansl thus enhance existing practices
(Kuechler and Vaishnavi, 2008). These artefactyigeoadditional improvements to
real-world phenomena (Purao, 2002; livari, 2007;rdla and Storey, 2008).
Therefore, while humans could change their lifdestythrough the introduction of
these novel artefacts, organizations might chahgenviays in which they do business
SO as to exploit the opportunities that emergedtdubese artefacts. In the context of
this research, whilst the ontological frameworle.(ithe V¥ Mobile Service BM
Ontology which will be illustrated in chapter 4 amsl Key Value Drivers that will be
explained in chapter 6) is the main artefact, tesigh and engineering of innovative
mobile data services that would meet strategic g@d objectives of mobile

telecommunications providers is the tackled wicgezblem.

In the context of design-science research, the tésmcked problems” can be
described as unstructured or ill-defined (Schor®0)@lecision-making activities and
settings. This is because these types of decigomshormally “poorly formulated,
confusing, and permeated with conflicting valuesmainy decision makers or other
stakeholders” (Pries-Heje and Baskerville, 2008 31). Indeed, design problems are
usually hard to be defined as they do not haveiggestarting or finishing points, and
hence such problems are often solved by a combmatf strategies emerge

throughout the design process (Schon 1990).

In a more general sense, the term “problem” caddfimed as the existence of a gap
between the current situation (or state-of-the-djodnd the desired situation by
human and/or organizational systems. The magnitafiehe problem can be
determined by the size of the gap or the differdme®veen the current and desired
states. The gap however represents the problene spiaich is either fulfilled or at
least shrunk by the introduction of the designfadie This definition of the term
“problem” in the context of information systems D3R consistent with Simon’s
(1996) observation, that “everyone designs who s#vicourses of action aimed at
changing existing situations into preferred ongs”130).



2.4.1 DESIGN-SCIENCE RESEARCH ARTEFACTS

There is a lack of consensus about what constitatesrtefact in design-science
research. Some argue that the IT artefact (Orlikoassd lacono, 2001, Benbasat and
Zmud, 2003) are the only allowed outputs of IS glesicience research. Given the
fact that the information systems discipline taskissues related to organizations,
social or human aspects, technologies, and thderralationships, it is also

guestioned whether pure organizational artefaces aceptable outcomes of IS

design-science research, or not (Winter, 2008).

However, design artefacts are classified by Marah &mith (1995), and anchored by
Hevner et al. (2004), into conceptualized ¢dpstructs(i.e. concepts) of vocabulary
and symbols representing a particular domain ag dlescribe problems and specify
solutions; (2) models representing reality with appropriate levels ofstadction
showing propositions expressing relationships arsbnipe established design
constructs in the domain under examination; r{@thodsin the form of algorithms
(i.e. set of steps) or guidelines used to perforapecific task; and (4pstantiations
which are implemented systems and/or their protsgypeveloped as proof-of-

concepts.

Moreover, it has also been argued that design-seieesearch could generate better
theories through the construction of the desigefacts (Purao, 2002; Venable, 2006;
Kuechler and Vaishnavi, 2008). For example, indbetext of information systems,
Walls et al. (1992) elaborate on the potentialhefbtry building throughout the design
course of action showing th#teoryis one of the possible outputs in this domain.
Venable (2006) shows the relationships betweengdesiience research activities

and theory building courses of action.

Gregor (2006) classifies theories in IS into fivategories: analysis, explanation,

prediction, explanation and prediction, and dedigeory (see Table 2-2). Gregor

indicates that design theory gives explicit prggans on how to do something, but

she limits this kind of theory to the constructiand development of IS design

artefacts and not to the solution (i.e. goal) adeitself (see also Gregor and Jones,
2007).



Table 2-2. Types of Theories in IS Research (Soucegor, 2006)

Theory Type Distinguishing Attributes

. Analysis Says what is.
The theory does not extend beyond analysis and description. Mo causal relationships among
phenomena are specified and no predictions are made.
Il. Explanation Says what is, how, why, when, and where.
The theory provides explanations but does not aim to predict with any precision. There are no
testable propositions.
lil. Prediction Says what is and what will be.
The theory provides predictions and has testable propositions but does not have well-developed
justificatory causal explanations.
IV. Explanation and Says what is, how, why, when, where, and what will be.

prediction (EP) Provides predictions and has both testable propositions and causal explanations.
V. Design and action Says how to do something.
The theory gives explicit prescriptions (e.g., methods, techniques, principles of form and function)

for constructing an artifact.

Adding to this view, Purao (2002) followed by Kuémhand Vaishnavi (2008)
distinguish between two types of theories that casult from design-science
research: (a) knowledges operational principleshat explain aspects of the artefact
behaviour and construction (operation theory cpoading to Gregor's design
theory), and (b)emergent theory about embedded phenom@meory about the
solution or goal artefact). Both of these theoaes argued to be legitimate outputs of
design-science research. Based on this discusfienputputs of a design-science
research may perhaps be one or more of the adefantmarized in Table 2-3.

Table 2-3. Design-Science Research Artefacts
(Synthesized from March and Smith, 1995; Hevnex.e2004; Vaishnavi and Kuechler, 2008)

No. Design Artefact Brief Description
1 | Constructs The conceptual vocabulary and symbols describing a
problem within a domain
2 | Models A set of propositions or statements expressing

relationships between the underlying design constructs;
they represent situations as problem and solution
statements.

3 | Methods A set of steps used to perform a task — how-to
knowledge; method can be tied to particular models; they
may not be explicitly articulated but represent tasks and
results.

4 | Instantiations The operationalization of constructs, models and
methods; it is the realization of the artefact in its
environment to ensure its feasibility; e.g. (prototypes or
the implemented artefacts).

5 | Better Operation Theories about the construction and development of IS
theories Theory design artefacts.
Solution Theories about solution spaces and problem theories
Theory related to goal artefacts.

However, creating an artefact through design-seieresearch normally relies on
kernel theoriegHevner et al., 2004, p.76) that are “applied,egsimodified, and



extended through the experience, creativity, imnojt and problem solving
capabilities of the researcher” (Markus et al.,200alls et al., 1992). As argued by
Kuechler and Vaishnavi (2008), kernel theoriesremenally originated outside the IS
field and based on Gregor (2006) classificatiothebries, they are kind of “explain”
or “predict” theories. Such theories could be ukefs they may suggest helpful

approaches to IS design problems.

2.4.2 THE DESIGN-SCIENCE RESEARCH PROCESSES AND ONTOLOGY
ENGINEERING

The scheme to construct design artefacts in infoomasystems design-science
research is still very broad. Two main and genpratesses are identified by March
and Smith (1995) alsuild andevaluate Whilst building design artefacts demonstrate
feasibility, they are evaluated against criteriavafue to a community of intended
users to ensure utility, quality, and efficacy (Hew et al., 2004). Similarly, Venable
(2006) argues that design-science research ae$ivdtart withproblem diagnosis
which in turn informs technology invention designthat needs then to evaluated

to ensure that it fulfils its intended purpose. Bhler and Vaishnavi (2008) provide
additional insights relating to DSR processes. Thegked at the reasoning
incorporated in the design-science research cygjeireg that (a) awareness of the
problem; (b) suggestion; (c) development; (d) extdun; and (e) conclusion are the
five main processes in the DSR. They also havestinkese processes to knowledge
flows and logical formalisms as in Figure 2-2. Desphe slight differences in the
existing approaches that are suggested for designee research, there is a
noticeable agreement that design processes fooopawhich is normally iterated a

number of times before the final artefact is crégMarkus et al., 2002).

However, in the context of IS design-science resedhe existing design approaches
need further methodical decomposition suitabledfierent types of artefacts. This is
because the types of artefacts that can be prodogddllowing DSR is varied in
terms of nature, functionality, and purpose; angsthalling for different steps and
activities to be encapsulated within DSR general larmad processes (i.e. build and
evaluate). Hitherto, there is a need to defineusigk design methodology with an
appropriate level of granularity that would alloun@oth and consistent ontology

engineering developments for the purpose of ttasarch.
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Figure 2-2. Reasoning in the Design-Science Rekd&zaycle (Source: Kuechler and Vaishnavi, 2008)

Having recognized that, this research develops Ehgoas a design approach for

ontology engineering in information systems. TRigliscussed in the next section.

2.4.3 ONTOENG: A DESIGN APPROACH FOR ONTOLOGY ENGINEERING IN
INFORMATION SYSTEMS

This research defines a systematic design methatdtile author terms ‘OntoEng’.
OntoEng is proposed as a novel design method prayviguidance for engineering
ontologies. OntoEng not only introduces design awelelopment phases, but
importantly also explains different steps and aiéis within and across phases as

well as defines their chronological order.

Within the design-science research paradigm, thesearch has specifically
incorporated, and builds upon, the following exigtresearch domains to develop the

OntoEng design method:

(1) Ontology engineering methodologi@sg. Uschold and King, 1995; Uschold and
Gruninger, 1996; Fernandez-Lopez et al., 1997; &redaz-Lopez and Gomez-
Perez, 2002; Pinto and Martins, 2004).

(2) Ontology design and evaluation metho@sg. Gruber, 1995; Gomez-Perez,
2001, Wand and Weber, 2002; Guarino and Welty, 28@2sons and Wand, 2008;
Shanks et al. 2008).



(3) IS design and development methodolo@ggeg. Nunamaker et al., 1991; Walls et
al., 2004; Gregor, 2006; Avison and Fitzgerald, 0Gregor and Jones, 2007,
Vaishnavi and Kuechler, 2008).

An analysis of these approaches led to the fouoaif OntoEng. However, it has
then been iteratively refined and extended maislg @aesult of experience during use
in developing the main ontology of this research. (The \} Mobile Service BM

Ontology).

Having OntoEng refined and extended based on thkegal experience while
developing the ontology is consistent with Kuechésrd Vaishnavi (2008). As
highlighted in the former section, they argue thetcess steps in DSR not only
generate knowledge or theory about the solutioefast of the specified problem;
which is in this research the*Wlobile Service BM Ontology, but they also arguettha
DSR processes produce valuable operational knowlemy how to construct the
desired artefact effectively and efficiently; that OntoEng in the context of this

research.

Developing OntoEng as a design approach for engirethe \f Mobile Service BM
Ontology is deemed useful. This is because althainghfundamental action of
building or engineering ontologies has lately reediconsiderable attention, but few
methodologies have been proposed and the literataes not provide adequate
guidance on how to engineer ontologies throughueit tife span. There are probably
four main reasons; firstly, ontology research idl sin evolving field within
Information Systems and Computing (ISC) disciplin@scondly, the majority of the
proposed methodologies that do exist are only exadhirom artificial intelligence
and knowledge engineering perspectives. Thirdlystnod these methodologies are
domain-dependent and therefore limited in theitityti Lastly, proposals mostly
originate from software engineering where the desmgthod in each is skeletal; that
is structured into broad phases giving little guica to ontology engineering
practices.

Yet, if it is going to provide more disciplined dgs and be regarded as a true
engineering practice (i.e. not a craft), ontologgsign needs to encapsulate precise

standardized activities and comprehensive systenmagéithodologies in addition to



well-defined design criteria, techniques, and to@lernandez-Lopez et al., 1997).
Particularly in information systems, it is importaio achieve that by delineating
ontology engineering principally from the desigmesce research paradigm. Indeed,
if a study of a specific ontology is to be consetkerdesign-science research, it is
imperative that the study evolvesqaalified ontologybased on aeliable design
method Hence, the fact th&esignimplies the use of scientific principles in cregtin
artefacts that perform predefined functions higéffectively and efficiently (Singh et
al., 2006) highlights the importance of OntoEng time domain of ontology

engineering.

OntoEng is an iterative design method that encoesgzadive phases comprising
twelve design activities. These are specified iguFe@ 2-3 (column 1). For each
activity, the research identifies the potentialeggsh methods, techniques, and/or
tools that are likely to be deployed (column 2).akidition, the research explicitly
identifies the anticipated outcomes from each desagtivity; allowing more

manageable and creative ontology engineering pexct(column 3). The design
activities of OntoEng are comprehensive, as aretlteomes, whereas the specified
research methods, techniques and tools are just@®sa, as there will probably be
others that could be utilized in different circuarstes. Figure 2-3 provides an
overview of the final version of OntoEng. In thexhesection that overview is

expanded upon.

OntoEng synthesizes and extends the topical vielesimg to ontology engineering.
To show that, the author creates Table 2-4 withinctv a mapping between the
OntoEng and other major existing methodologiesresgnted. This mapping only
shows theme matching concerning design activitiesdoes not reflect differences in
terms of sequences, recursion points, iteratigpgstand perspectives of the ontology

design phases and activities.
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From a methodological standpoint, OntoEng coultds portrayed asraultimethod
or pluralist design methodology, as many different research odstlare incorporated.
In developing the ¥ Mobile Service BM ontology in practice, the reséarses
OntoEng as a design approach, within which thearebeutilizes different well-
established research approaches in the field of IB®@ example, the research
principally employs the ethnographic content analyschnique (see Agar, 1980) in a
manner similar to grounded theory (Glaser and S#aul967) throughout the
conceptualizationdesign activity. Forvalidation and Evaluationpurposes, the
research mainly uses real-life cases (see Yin, 2008nobile data services. Other
methods and tools are used and these are disamsdetail in the next section where

an empirical application of OntoEng in developirte tV' Mobile Service BM

ontology is discussed.

Table 2-4. Mapping OntoEng to Existing Methodolagie
OntoEng  Design| Uschold Gruninger | Methonology | Noy and | Pinto and
Method and King | and Fox| (e.g. Gomez-| McGuinness | Martin (2004)
(1995) (1995) Perez, 1998) | (2001)
1. Planning Phase
1.1 Specification Identify Motivating Specifications Domain and scopeSpecification
purpose scenarios ang determination
competency
guestions
1.2 Planning Control and
quality assurance
1.3 DQEF
2. Analysis and
Design Phase
2.1 Knowledge| Capture  and Knowledge Consider reusing Knowledge
Acquisition integrate acquisition; existing acquisition
existing integration ontologies
ontologies
2.2 Conceptualization Informal Conceptualization| Enumerate Conceptualization
terminology important  terms;
define class
hierarchy and
properties
2.3 Visualization
2.4 Formalization Formal Formalization Define the facets Formalization
language of the slots
terminology,
axioms and
definitions
3. Development Phasg Ontology Implementation Implementation
(3.1 Implementation) | coding
4. Evaluation Phase Evaluation Evaluation Evaluation
4.1 Verification
4.2 Validation Completeness
theorems
5. Maintenance Phase Maintenance Maintenance
5.1 Documentation Documentation Documentation; Documentation
configuration
management
5.2 Operation ang
Maintenance




A multimethod approach is beneficial because, asgelis (2001) argues, results are
richer and more reliable if different research roeth are combined together. The
author agrees with Mingers since different relatesearch methods have their own
advantages and drawbacks but when appropriatelybio@ah together, they can
provide enhanced value. Mingers (2001) organizesdesigns of pluralist research
into five non-mutually exclusive clusters as: seuia, parallel, dominant
(imperialist), multimethodology, and multilevel. the application of the ¥Mobile
Service BM ontology, OntoEng is used asnaltimethodologydesign method as a
combination of methods is developed specifically fouilding the ontology.
Nonetheless, OntoEng can take the form of any [daraesearch designs as

appropriate, in future uses and applications.
2.5 THE APPLICATION OF ONTOENG IN THIS RESEARCH

This section provides an analysis of how theMobile Service BM Ontology has
been developed by utilizing the OntoEng design eggr. Within each design step,
the section shows how this research matches theiples of design-science research.

2.5.1 PLANNING PHASE

This phase consists of three main design activigpscification planning andthe
establishment of design principles and evaluatiaitega. In the following
subsections, the research provides a detailed rafda relating to these design

activities and their employment in the practicgblagation concerning this research.

(A) Specification and PlanningOne of the most influential and decisive stages i
ontology engineering practices is planning. At tb&sly stage, ontology developers
specify what sort of ontology they are going to build, ferand indicate its
significance, relevance and importance along whth intended users, and define its
boundaries. As any changes to the themes establishkis stage may have profound
consequences, it is highly recommended to make tidegas as stable as possible.

Having requirements specified, ontology enginees then conduct thplanning
design activity more easily, accurately, and pragratly. By planning, the author

means establishing time plan, resource (e.g. téabival, organizational, tangible,



intangible) identification, allocation, and arranggnts, in addition to a budget. These

actions should help in controlling ontology engirieg projects.

At this stage during the current research ontolgyineering practice, the study dealt
with three main issuesawareness of the probleifvenable, 2006; Vaishnavi and
Kuechler, 2008)purpose(Uschold and King, 1995; Gregor and Jones, 208ri,
scope(Fernandez-Lopez et al., 1997; Gregor and Jo1)2Based on interviewing
practitioners as well as conducting extensive mevend analysis of the related
literature, it has been established that the prob&ethat mobile telecommunications
managers are facing ill-structured decisions raggrthe design and engineering of
their mobile and other ICT services, as discussedhapter one. This problem is
perceived as highly important as weak designs dbilmalata services make it very
hard to translate the technological potential iatmnomic values so as to achieve

strategic goals and objectives of mobile telecomipaiion providers.

Diagnosing the research problem at this very estdge is highly significant as it
helps in recognizing whether the tackled problenmrelevant or not and to what
extent. The relevance aspect of the research Hyhimportant given thaproblem
relevanceis one of seven guidelines suggested by Hevneal.e{2004) when

undertaking design-science research.

Consequently, with an ultimate aim of leveraging #mgineering course of action
(i.,e. analysis, design, development, evaluation,nagament, and change) of
innovative mobile data services and make it morenageable, disciplined, and
creative, this research develops an ontology tkantified the service design
constructs, properties, rules, and semantics in ftantext of mobile

telecommunications. As for the scope of this orgglat is deemed more appropriate
for the purpose of this research to limit the ooggl focus and scope to mobile and
telecommunications services that are provided bybil®motelecommunications

providers. It is also deemed appropriate to defireeformality level of the ontology

as semi-formal to ensure satisfactory communicagod understanding by both

technical and managerial audiences.

Formality in this context exemplifies the structdioem of an ontology, and could be

depicted using one of these possible values (Udcaontd Gruninger, 1996ighly



informal (expressed loosely in natural languageg@mi-informal (expressed in a
restricted and structured form of natural languagesatly increasing clarity by
reducing ambiguity), semi-formal (expressed in an artificial formally defined
language), andgorously formal(meticulously defined terms with formal semantics,
theorems and proofs of such properties as soundmessompleteness). However, in
any domain of discourse, it is assumed that acbkptapresentation and level of
formality entails precise, concrete, and rigorodgntification of the domain’s
concepts, relationships, and their semantics andnimgs. Specification design
activity however is followed by planning where iisait time, resource, and budget

plans have been prepared.

(B) Establishment of a Design Quality and Evaluatioariework (DQEF)this step
could be viewed as building competency questiorsy (Bhd McGuinness, 2001) for
ontology evaluation purposes. It is important td sp a quality system that
incorporates objective criteria to guide the degigocess and also to evaluate the
constructed design artefact. This step affectgjtiaity of the final artefact as well as
its validity. The evaluation process in particulansures that the ontology is
semantically rich and syntactically correct, andstlt performs correctly in the real-
world. Despite its importance, this area is stibufficiently explored. In fact, this
activity (i.e. DQEF) is not mentioned or discusdgdther methodologies concerning
ontology development. Rather, it is only examinesdaastage following ontology
implementation. Along with the absence of this\aftiin other ontology design
methodologies, there is a limited amount of literattackling this important domain
(e.g. Gruber, 1995; Gomez-Perez, 2001). An analg$ighe existing literature
tackling the design principles and evaluation dateof ontologies has led to the

identification of the following six criteria.

A- Clarity. An ontology needs to successfully and objectivebmmunicate the
intended meaning of defined terms (Gruber, 199%fiied terms are concepts
describing the domain, which will most likely beums (i.e. objects), or verbs (i.e.
relationships). Creating a list of these termsnmpartant (Noy and McGuinness,
2001), as well as documenting their definitionsnatural language (Gruber, 1995).
Wand and Weber (1993, 2002), followed by Shanksle{2008), argue that the



clarity and validity of the ontological expressiess require the absence of the

following deficiencies:

= Construct overloadtwo or more ontological constructs map to one atioty

(i.e. grammatical) construct.

= Construct redundancytwo or more modelling constructs map to one

ontological construct.

= Construct excessin existing modelling construct does not mapnip existing
ontological construct.

= Construct deficit an existing ontological construct does not mapafty

existing modelling construct.

The rationale behind the importance asftological clarityis that it affects human

understanding of the represented phenomenon (Shetnl., 2002). The author

particularly highlights the value of this criterionhen dealing with the business
model domain as the main kernel theory used inréggarch. The business model
concept is criticized for being confused mainlyhwiiorporate strategy and business
process modelling. Hence, the resulting ontologyukh be clear enough. That is
shaping the boundaries and identifying the elemeintise business model concept, as

well as resolving any conflict it has with othemncepts.

B- CoherenceGruber (1995) argues that an ontology should berartt. He explains
that “if a sentence that can be inferred from thmras contradicts a definition or
example given informally, then the ontology is ihecent” (p.3). Gomez-Perez
(2001) agrees, but depict®herencein terms ofconsistency She explains that “a
given definition is consistent if and only if thedividual definition is consistent and
no contradictory sentences can be inferred usimggrotlefinitions and axioms”
(p.394).

C- ConcisenessAccording to Gomez-Perez (2001) an ontology is @i and only
if it does not contain unnecessary definitions, axglicit or implicit (i.e. can be
inferred) redundancies amongst existing definitioasd axioms. However,
“unnecessary definitions” can simply be definedhrasse definitions adding no value

to the understanding of the phenomenon under imgatin.



D- PrecisenessPrecision is a key factor determining the usefidnasd the shared
agreement of ontologies in general. It entails dwg ‘encoding bias’ by founding
conceptualization at thenowledge-levelather than theymbol level{Gruber, 1995).

In other words, representation decisions should @t made based only and

dominantly on the convenience of notation.

E- Completenesdt is believed in this research that it is moreeament to verify the

completeness of an ontology in an inverse way;ithby asking questions of ‘what is
missing?’ type. Incompleteness means that one oe rmentral parts or hallmarks of
the investigated phenomenon are not set out ettplmi cannot be inferred through

established definitions and axioms (Gomez-Pere2]1 R0

F- Customizability. In the language of Gruber (1995), customizabilgyminimal
ontological commitmentand extendibility while for Gomez-Perez (2001) it is
expandability However, this research argues that semanticdlllpfahese notions
denote customizability as giving better indication for thentire meaning. This
research supporGruber’'s view (1995) that an ontology is a concapfoundation
that should belesigned in a way that leaves room for differemrsiso monotonically
instantiate and specialize the ontology so asttthéir particular settings. In other
words, anontology needs to be designed in a way that giigeslifferent users the
ability to expand the existing shared vocabulary without ialgethe existing ones
(Gomez-Perez, 2001).

In fact, customizabilityor expandability does not mean completing an iruete
ontology, rather it means taking the ontology todeeper level of details that
characterize a particular user (e.g. certain sesviof a specific mobile
telecommunications provider). Further, engineeangustomizable ontology requires
a deliberate design that takes into consideratiamnmal ontological commitments.
Ontological commitment is minimized when an ontglogngineers define only
constructs (objects and relationships) that areicali and crucial to the
communication of knowledge consistent with thed®yuber, 1995). This would lead
to a sufficiency state where the representatioellé&v adequate. Nonetheless, it is
understandable in this research that achievingidbal situation where all of the

above criteria are completely satisfied is a chaie The experience gained



throughout this research supports the view thaigdesy an ontology requires, to

some extent, tradeoffs (Gruber, 1995) amongstriteria.
2.5.2 ANALYSIS AND DESIGN PHASE

The next phase in OntoEng is analysis and designcludesknowledge acquisitign
conceptualizationvisualization and formalization design activities. This phase is
core in engineering theWiobile Service BM Ontology and thus is discusseck lie

a more detailed manner.

This section describes the creation of a concegitodiary (see Fernandez-Lopez et
al.,, 1999), a taxonomic tree, and conceptual desens with respect to the
phenomenon under investigation. In developing thé/gbile Service BM ontology,
the research iteratively acquires and analyzesectlaformation and knowledge for
the purpose of enumerating the key concepts imtbkile service BM ontology by
creating a concept dictionary fabjectsand relationshipsalong with the axioms.
This is followed by categorizing these conceptsl #re objects in a class hierarchy,
to build a taxonomic tree of the mobile BM innowatti Finally, the research develops
a conceptual model for the ontology by utilizinghyathe created taxonomic tree of
the objects, and the concept dictionary of thetiaiahips and axioms. The research
in this stage follows methods from knowledge andolmgy engineering domains

while also drawing on content analysis techniques.

(A) Knowledge Acquisition and ConceptualizatioKnowledge acquisition is
essential as a foundation for any ontology asférseto the acquisition of the basic
knowledge needed to build an ontology. Conceptattim on the other hand is
required to structure the domain knowledge intoc@nceptual modelwhich
demonstrates the problem and its solution (Ferrahdpez et al., 1997). This stage
is equivalent to theequirement analysigphase that normally occurs during the
development of information systems and often ingslthe use of conceptual models
(Wand and Weber, 2002).

In this research and after identifying a relevambpem concerning mobile data
services and engineering, a review of relatedditee and theories has been started.
This step in particular is equivalent to theggestiondesign process identified by
Kuechler and Vaishnavi (2008). At this stage theeeagch attempted to explore the



relevant literature aiming to locate kernel thestileat could be useful in developing
the ontology. Based on this course of action, deenains have been selected as they
were considered valuable in the context of thigaesh. These domains are SSME,
ontology, mobile telecommunications, innovationsd dusiness models, which are
discussed in chapter one (see Chapter 1, pp. 8¥Analyzing these domains in the
context of this research, it has been recognized Blusiness model thinking is
appropriate to be used as the main backgroundytieobuilding the ontology given
the comprehensive nature of the concept; and tisusapability of covering aspects

related to other identified domains.

Having recognized the importance of the businesdetihinking in the context of the
current research, the study seeks to draw upoffiitkéiyngs from previous research on
BMs in general, e-business modelling, and morentisdly on business modelling
and service engineering in the telecoms sector.régearch analyzes and synthesizes
the existing relevant-literature and extends itisTik in fact the first iteration in the
ontology conceptualization in this research. In #ezond iteration, the research
primarily utilized semi-structured interviews tolleat empirical data from the mobile
telecommunication industry. Thereafter, data relatethree real-life cases of mobile
data services has been collected and analyzedihfee iterations in this research

have been based on the classification providedabyidet al. (2006).
(A.1) Iteration OneLibrary Research/Literature Analysis

Ontologies have been proposed to build knowledgedbasystems by reusing
knowledge (Pinto and Martins, 2004). Thus, thisaesh utilizes archived data, i.e.

literature, as one source of data to build therddsintology.

Notwithstanding the general usefulness of libragearch and the use of the literature
as a data source, the business model literaturetisvell organized or consistent. In

fact, it can be characterized as incoherent asaewhs will be discussed in chapter
three. This is because instead of building on esbRkr's work, researchers tend to
propose new-labelled components which are oftenasgoally similar to those

existing in literature. Others have misused andius®d the business model notion
with other concepts such as corporate strategyl@meenabled business processes.

Moreover, the issue of classifying the business @hadmponents in a semantically



precise manner has been almost ignored. This igjardmitation since “an effective
ontological engineering depends on defining a “gosat of classes to describe the
domain” (Parsons and Wand, 2008, p.841). Thus, mgagonstructive use from the
related literature is no easy task, but is veryessary. It requires a deliberate analysis
that attempts to overcome the shortcomings of ®igtieg literature and provides a

cohesive understanding of the business model concep

To this aim, this iteration analyzes and synthesthe different viewpoints relating to
the business model concept in a conceptual framewaming to work as a solid
foundation for the research ontology, this itematseeks to provide simple, but tight

and comprehensive answers relating to the folloviumglamental issues:

(1) The dimensions and elements of the businesehoothcept; i.e. what constitutes
business models, or what aspects need examining wesigning, evaluating, and

managing business models.

(2) The modelling principles of business models; what guidelines organizations
need to draw upon when modelling their businessatspdvhat is characteristic in
business models, and what features are included.

(3) The reach of the business model concept;heepositioning of the business model
concept within organizations, and what sort of tretes exist between the business
model concept and other related notions such adegly, business process, and

information systems.

(4) The functions of the business model conceptrétionale and practical roles); i.e.
why business models are significant, why compasiesild care about it, and what

are the tasks that would be more effective whewp éne based on business models.

As these facets of the business model are esséniiaheir related knowledge is
fragmented and somehow imprecise and incomple¢ee tis a need to integrate the
existing views within the literature and analyzerthto provide a unified framework
that clarifies the concept. To do so and enumeéhatelesign constructs in the context
of this research, this iteration primarily followeshnographic content analysis (Agar,
1980) as it enables researchers to include largeuats oftextual data and then

systematically mines, makes inferences, and idestifommon shared properties



concerning the phenomenon under investigation ¢Hd969; Krippendorff, 2004).
Thus, content analysis is deemed appropriate i iteration given that the data
source is the existing body of literature that exs® the business model concept in
the digital business arena and thus the reseatahgia ‘text’ format.

Essentially, “there is no simple right way to dowtant analysis” (Weber, 1990), and
Stone et al. (1966) define it as “any researchrtiegle for making inferences by
systematically and objectively identifying speaffieharacteristics within text”. In
line with Stone’s definition, Holsti (1969) definesntent analysis as “any technique
for making inferences by objectively and systenadiyc identifying specified
characteristics of messages” that are in the foirmexd. For making systematic and
objective inferences, Agar (1980) highlights thepartance of data classification
when employing content analysis. He also indicatest such a classification
technique uses a form of content analysis whereldle are read and categorized into
concepts that are suggested by the data ratheriti@ssed from outside (see also
Orlikowski, 1993).

Retrospectively, the author finds it more usefuluttderstand the BM concept by
categorizing its current interpretations in therkiture into a classification schema or
a taxonomy that contains conceptually meaningfldugs of objects that share
common characteristics, i.e. classes. Basicatkgrtamy is a systemizing mechanism
utilized to map any domain, system, or conceptwalh as a conceptualizing tool
relating its different constructs and elements. Ewesv, the terms ‘taxonomy’,
‘classification’, ‘typology’, and ‘categorizationhave been used interchangeably
within the information systems and computing diBogs as they all aim to provide a
structured grouping of similar data (although slyichere are slight differences

amongst these terms).

Generally speaking, classification methods are atier in satisfying the needs of
understanding data and discovery concepts (Zhifa8§8). Categorizing data based
on their shared characteristics is highly usefutsiit represents the means by which
the collected data transforms into more useful rmftion, often calledpre-
knowledge Subsequently, this pre-knowledge can be analiazedine new, valuable
knowledge. Furthermore, taxonomical or categormratnethods provide simplicity
since they aim to reduce the complexity of dealingn many instances (Parsons and



Wand, 2008). Parsons and Wand (2008) also agréel#ssifying an object supports
deductions and inferences about its unobservedepiep. In line with this, Clancey

(1984) and Fisher and Yoo (1993) argue that classibn techniques are useful
means for guiding inference and for problem-solvmgposes. Interestingly, all of

these characteristics match the definitions of @sinanalysis provided by Stone et al.
(1966), Holsti (1969), and Agar (1980).

The content analysis approach employed uses tistirexiBM literature as its main
source of data. In order to understand such a faemgept, the author finds it more
convenient to delineate the existing business malgdinitions within 1S-related
literature in a comprehensive and generic mannegréfore, definitions are extracted
from literature in information systems, eCommereBusiness, the technology and
telecoms industry, and business management. Thehspacess relies mostly on the
use of electronic libraries (e.g. ScienceDirect,SE®, JSTOR, and ACM Digital
Library), by means of keywords. The most effeckegwords used included the word
‘model’ (in particular, business model and busimasslelling). The list of references
within the extracted literature represents anotveduable source of the targeted
information. However, selecting the definitions sbn depended onhéuristic
evaluation measurgsand twenty two definitions are deliberately stéel using the

following criteria:

(1) Creation of a comprehensive pool (database) ahitiehs in terms of anticipated
knowledge covering all the perspectives from whilbh business model has been

perceived and assessed (see Table 2-5).

(2) Quality Assurance, in terms of content, numbercibations, and publication

source.

(3) Coverage of an inclusive time frame; from 19986@®8. The BM concept had
risen to prominence by the end of 1990s and tlst fecognizable articles on the

concept were published in 1998 (e.g. Timmers, 1998)

Having the content identified -the 22 selected mdgfins as classified in Table 2-5-
the author starts analyzing them thematically. Toding is done by assigning
‘indicators’, ‘indexes’, or ‘keywords’ to each eatted definition based on the main

‘themes’ of each. This is presented in in the ‘Thém Indicators’ column (see



Chapter 3, Table 3-1, pp. 72-74). Consequentlyedbas these indicators, the process
of aggregating definitions into individual classeas triggered. The classification
techniqgue used here could be depicted as a ‘natefined’ or ‘unsupervised’
technique (as with grounded theory and unsuperwsedeptual clustering); since no
one can know the ensuing classes prior to the psode other words, discovering a
category structure in initially unclassified daggpresents an unsupervised task (Fisher
and Yoo, 1993). With hindsight and while the reskaims to let the BM classes and
concepts emerge from the data, the current applicaif content analysis in this
research is similar to the way it is used in graththeory (see Glaser and Strauss,
1967). Nevertheless, instead of collecting dataisoaly from the research site; the

data used in this iteration is gathered from reléliterature.

Table 2-5. Selected BM Research
Research Context No. of
Studies

eBusiness and eCommerce 8
Strategy and Business Management 6
Mobile Technologies and Business 4
Technologies and information systems 3
eGoverment 1
Total 22

Parsons and Wand (2008: p.839) argue that “claatiin holds that classes do not
exist independently, but are constructed as usdfstractions of the similarities of the
classified phenomena”. Therefore, the research wseavaluation functionto
discover clusters or classes and definitions whrstered into the same class only if
they satisfy the following three conditions:

(1) They are thematically similar to each othe; they communicate same or very

similar semantics and ideas about the concepts.

(2) They have contextual relationships that compleineach other; thus they become

more useful if clustered.

(3) The clustered definitions as a whole articukatenique compositional aspect of

the business model concept.

The outcome of this analytical course of actioraitaxonomy which encompasses
thirteen unique (i.e. mutually exclusive) individutasses related to different aspects

of the concept (i.e. dimensions and elements, rlindeprinciples, reach, and



functions). Subsequently, to group classes sharamymon characteristics with each
other, the research employeth@tom-upapproach in which the thirteen classes have
been classified into four compositional aspectshefbusiness model concept, using
the same principles and techniques mentioned prsljio(see the aforementioned
evaluation framework; points 1-3). This represeatshierarchical classification
schema (see Gordon, 1987) and the author usesceptaal tree or framework that
describes how the classes are related for undéistamnd communication reasons
(see Chapter 3, Figure 3-1, p. 77). However, thbaassigns conceptual metaphors
to each class within the taxonomy that he beli¢od®e both clear and understandable

to ensure the quality of the taxonomy provided (deshalski and Stepp, 1983).

Within the content analysis, this iteration followsdeduction reasoningnethod
utilizing the collected data and information asdglines to synthesize the BM
knowledge into a generic and comprehensive, butiserbusiness model definition.
According to Johnson-Laird (1999), “reasoning ipracess of thought that yields a
conclusion from precepts, thoughts, or assertigips110), and that reasoning is
deductive when considering that the truth of thenpses positively establishes the
truth of the conclusion. Hence, the employed remgpapproach here is deductive as
the author believes that the truth of premised@literature leads to the truth of the
developed definition of the business model concEpé¢. deduction technique is useful
for the identified purpose as the research folleygocess of reasoning (arguing) to
infer a general definition of the concept basedimividual cases and examples
including bits of evidence and other rules of iefege. In particular, within the
employed deductive reasoning approach, the resedolbws a systematic
incremental methodology; in which the BM definitimrapidly updated as it reacts to
each new stimulus and the author works out a defimfor the business model using
the following three rules of inference (1) The défon should be comprehensive and
general; (2) It is not sufficient to define the imess model only in terms of its
components; and (3) The definition should syntreeshe different points of view

presented in earlier research.

The first iteration was very useful to this reséamBased on this iteration, the main
structure of the ontology has been establishedoadfih some important design
constructs have been explored in later iteratidime first iteration identifievalue



proposition value network value architecture and value finance(along with 12
constituent design concepts as illustrated in Ghapt Figure 3-2, p. 79) as the main
design dimensions that need to be examined wheagrnileg and engineering mobile
data services. Moreover, this iteration highlightsne important key value drivers in
this context such as cohesiveness, dynamicity tlaadit between the mobile service
BM configurations and the external environment. &tbeless, the first iteration adds
very little to the theoretical content of the owoigy given the paucity of research
tackling mobile services engineering from businesslel thinking. Therefore, it was
highly essential to carry out an empirical reseafttoughout the next iterations
whilst utilizing and building on the ontology fouatibn that has been established at

this stage.

However, building the ontology’'s foundation by rigs and refining the BM

ontological-related knowledge within and outside #ubject of telecommunications
combines and adds to the two reuse processesfidériy Pinto and Martins (2004)
which are (1) Fusion/Merging; and (2) Compositiatégration. Thus, this research
can now add the process undertaken in this studytlaisd one which could be called

Synthesis/Refinement.
(A.2) Iteration Two:Qualitative Research/Semi-Structured Interviews

The use of the interview method is deemed usefuhis research. By utilizing the
interview, this research seeks to enrich the ogiptbat has been founded in the first
iteration by empirically investigating (1) the BMs@ects that are influential when
designing and engineering mobile data services thadfactors that affecting the
shape of BM configurations; (2) the different seevengineering approaches that are
used in the practice by different mobile telecomioation providers; and (3) the key

value drivers in this context.

To this aim, an interview agenda has been prepaasdd on the findings of the first
iteration and has been incrementally enhanced tifteearly interviews reflecting the
new knowledge that has been gained (see Appendiax the interview agenda, p.
252). The use of semi-structured interviews isgmreld as opposed to fully structured
or un-structured interview techniques. This is liseasemi-structured interviews

allow the researcher to focus on the main aspetased to the phenomenon under



consideration while at the same time keep the reBeaopen to any new idea that

may emerge during the interview process.

This research utilizes empirical data as its mamae and since the BM serves the
strategic level of any digital organization, managa the mobile telecommunications
industry were deemed appropriate interviewees lier purpose of this research.
Eighteen semi-structured interviews with key ptamtiers (i.e. managers) in the

mobile telecommunications industry have been cotedij@s illustrated in Table 2-6.

Interviews were recorded and on average lastedt atboety minutes.

Table 2-6. Semi-Structured Interviews
Involved Actors from the Mobile Number of
Telecommunications Industry Interviewee
Mobile Telecommunication Providers 12
Content Providers and Aggregators 4
Telecommunication Regulatory Commission 2
Total 18

The primary themes discussed with the interviewaeagers included the definition
of services and products along with their targegnsents, communication and
collaboration with value network actors, resouriecation and configuration, the

creation of core competencies, costing and pricimgistomer relationship

management and intelligence, and services offerdf@ted issues. The background
and specialities of the interviewed managers weanedl, covering marketing/sales,
IS/IT, engineering, management, strategy, finarem®el governance. This variety
facilitates the creation of a wide range of knowledhat is considered helpful in

developing the desired ontology.

The conducted interviews were transcribed, verifiad then analyzed. After
transcribing the interviews, the data has beenyaadl thematically by utilizing

ethnographic content analysis in a manner identc#hat applied over the literature
in the first iteration. Thus, content analysis le®n employed in this iteration to
classify textual material (i.e. transcribed intews) semantically and provide more
relevant and manageable data (Weber, 1990). Irr otbeds, when analyzing the
collected data, a thematic coding process has begrloyed. Strauss and Corbin
(1998) highlight that the coding process assistsuitding conceptualization and that

the comparison between elements ensuing from tmgaourse of actions helps in



identifying patterns and relationships betweendbmstructs as well as strengthen and

support the final model.

However, in indentifying useful classes or condsuthe research followsognitive
economyand inferencecriteria that are proposed by Parsons and Wan@8j§2@8s
these two factors promise to allow capturing retévieEnowledge about a domain
effectively and efficiently. Subclasses howeverendeen introduced if one or more
of the following conditions is true (Noy and McGuoess, 2001): (1) subclasses
having additional properties that the superclaskesot have; (2) having different

restrictions; or (3) participate in different retatships than the superclasses do.

The findings of this iteration not only support theor results, but also enhance the
ontology. This iteration primarily provides detallsemantics and fruitful theoretical
content about the ontology including its designstarcts, relationships, axioms, and
key value drivers. More specifically, the analysimducted within this iteration adds
three design concepts to different design dimesswminthe ontology. In the value
proposition dimension, the concept ‘intended-valement’ has been added, whilst
‘relationship’ and ‘role’ design concepts have bemided to the value network
dimension. Some improvements have also been dotieetontology based on this
iteration. For example, the design concept ‘costcttire’ that belongs to the value
finance dimension has been substituted by thel-tmist-of-ownership’ concept. This
is because the latter is more comprehensive andoppgie to be used with
technological artefacts given that their cost idelsiimportant aspects other than the

cost of acquisition.
(A.3) Iteration ThreeCase Studies

This iteration, which employs illustrative case lgses, is different to the previous
two iterations. This is because the current iterais utilized in this research only
partly for building the ontology and is principallged for evaluating and practically

validating the constructed ontology.

Analyzing real-life case studies is well used ia fleld of information systems as it
allows researchers to capture knowledge from mac{Cavaye, 1996; Walsham,
2002) and is also very useful in building theor{Essenhardt, 1989). According to
Yin (2008), when the focus of the research is aortemporary phenomenon with



some real-life context, the case study method éfepred. In line with Yin (2008),
Benbasat et al. (1987) argues that for practicedasoblems, the case study method
is regarded as a convenient well established reseaethod in IS research. The
nature of the current research questions fulfiléaf these criteria.

Moreover, the use and analysis of real-life casesonsidered a highly appropriate
method for answering “how” and “why” questions (Besat et al., 2002), and such
guestions are equal to the ones tackled in thratita. At this stage, the research
aims to validate the constructed ontology and teleynit to analyze how and why
only a few mobile data services are effective iacfice, whist the majority are
struggling. This is beneficial to identify usefuék approaches for mobile service

design including their key value drivers.

It has also been argued that an approach basedutiiplen cases is advantageous
since it (1) facilitates capturing greater detadled (2) improves the validity of the
findings through the ability of undertaking compgamns and cross-case analysis
(Benbasat et al., 2002). Retrospectively, this @ggh is deemed appropriate in this
iteration and three real-life cases related to headata service design and engineering
have been carried out. These cases are OrangeeBsisBervices (OBS); Apple’s

iPhone services and applications, and NTT DoCoMai®de service.

Concerning the case of Orange Business Services, wiere collected through a
variety of techniques including semi-structured emiewing, extensive
documentation review, and observation. As for tlenisstructured interviews
protocol, the research utilizes the same intenag@nda that has been developed in
the previous iteration but adapts it in accordawith the context of this specific
mobile service. The interview agenda has been ugtdfifteen interviewees; i.e.
managers and professionals working within Orangdaloas illustrated in Table 2-7.
In this iteration dealing with particular mobilergiees, the research extends the scope
of the interviewees and includes three speciahgpleyees to gain some additional
operational information and knowledge. Interviewsravtaped and each lasted on

average about sixty minutes.



Many respondents put forward examples concerniran@® Business Service (OBS).
This proved useful and the author extended thenmdition base regarding OBS in the
course of collecting extensive and appropriate s@ary data. The research utilized
direct/indirect observation in addition to Orangeean internal business data such as
archival documents, business and annual reporgnarational charts, presentation
materials, and proposals. External secondary deta as the telecom’s Websites has
been also drawn on. Consistent with Orlikowski @Q9the author found this
“triangulation” useful since it allows ‘cross-ch&c§’ which strengthens data validity,

provides ‘multiple perspectives’, and supplies moonplementary’ information.

Table 2-7. The Respondents of OBS Case Study
Managerial Level Number of
Respondents

Chief Officer, Senior Manager 4
Department Manager 5
Division Manager 3
Employee (Specialist) 3

Total 15

However, regarding the other two cases (i.e. iPlamki-mode), data were collected
using secondary sources only. Hence, the reseditdes existing organizational and
business data in the form of statistics, publismedorts, consulting agencies’
documents and reports, research databases suchinta, Mvailable case studies,
research articles, and companies’ annual reporigddition to their Websites. By
utilizing the collected data, this research anay#gese two organizations in the
mobile telecommunications industry with the aim pfoviding more practical

validation and constructive evaluation for the deped ontology.

For each set of data concerning the three casesieearch utilized the so-called
‘quantitative content analysisapproach (see Berelson, 1952; Holsti, 1969).
Contrasting ethnographic content analysis, qudMeaontent analysis is transparent,

objective, and systematic. Bryman and Bell (20G8)ne it as follows:

“An approach to the analysis of documents and tehxas seeks to
quantify content in terms of predetermined categorand in a

systematic and replicable manner”.



The approach is appropriate since at this stagheofesearch the aim is to validate
the constructed ontology empirically. The researshnow deductive; and the
proposed theory represents a hypothesis to bedtestgirically using content
analysis.

The process of content analysis also holds datangaahd analysis functions. All
documentary evidence generated by semi-structumedviews, documentation, and
observation were examined and coded. The reseaseld bhere an interpretive
approach and thus coded the generated text in tefregbjects and themes. This is
logical given that the research phenomenon oféstgiMobile Service BM Ontology)
has been already established in the prior phades.cdding procedure could be
depicted as ‘targeted’, since it relied on mappithg generated data to the
predetermined categories within the developed ogtolNevertheless, the research at
this stage remains open to any new concept of ledyed that may enrich the
ontology. Based on this analysis, the researchldpeéd a logical representation from

multiple sources of data concerning mobile dataices.

As highlighted earlier, this iteration not only é&vaed and empirically validated the
constructed ontology, but also it improved the tdy. It added ‘network-mode’ as a
new important design concept to the value netwdrkedsion. Furthermore, the
current iteration enhances the ontology theoretoatent and allowed subclasses to
emerge. For example, based on the analysis comtuetgarding OBS, three
subclasses (i.e. elements) were added to the rigritiethod’ design construct, and
based on the analysis of i-mode case three otletamses were added to the ‘target
segment’ design construct. In particular, thisatem was also useful in enhancing
and formulating the key value drivers of the molskrvice engineering which are

discussed in detail in chapter 6.

After discussing the three iterations utilized imolledge acquisition and
conceptualization, it becomes more noticeable ttmatstrategy followed in building
the conceptual model of the® Wiobile Service BM Ontology is more appropriate to
be classified asmiddle-out rather than the classical top-down or bottom-up
approaches. Uschold and Gruninger (1996), who iigetitese three strategies for
ontology engineering, argue that although the toywsd approach provides a better
control for the level of detail in any ontology, dbuld result in imposing arbitrary



high level categories which in turn may affect #iability of the ontology. In this
research, this approach has been excluded sinceeskarch might at the end find
challenges in meeting the established evaluatigerier in general. The bottom up
approach has also been excluded because it prilyogoatradicts theeustomizability
design and evaluation criteria. According to Usdrenhd Gruninger (1996), a bottom-
up approach results in an ontology that includegery high level of detail which
makes it hard to identify commonalities betweemterl concepts and also increases
the risk of inconsistencies, i.eoherencen the established DQEF. The middle-out
strategy balances the levels of detail as detailg arise as necessary since basic
concepts, i.e. the ontology design dimensionsspeeified in advance and are more

stable having naturally evolved.

(B) Visualization and FormalizationThe main aim of this stage is to provide an
appropriate graphical representation and formatimatof the conceptualized

ontology. The research at this stage utilizes threcept dictionaries, taxonomic trees
and the conceptual descriptions made at the ptagesto generate a more formal
metamodel or conceptual model that is clearly Vizad and shows cardinality rules

and domain-range axioms.

To date, there is no generally accepted or matot&tion for representing ontologies.
Ontology engineers sometimes use their own notasigstems. Most often, they
utilize Unified Modelling Language (UML) notatiororf representation purposes, as
we do in this research. UML is a platform-indeparidmftware engineering notation.
It is primarily used to provide a metamodel of abjeriented design. Its ability to
represent class/subclass hierarchies, relationdbgbteween classes/subclasses, and
axioms that specify constraints makes UML significan representing ontologies
(Kogut et al., 2002), and UML is almosta factostandard for modelling businesses
and their computational support systems (Burtoredand Meso, 2002). To show its
capabilities, Eriksson and Penker (2000), for eXampemonstrate how UML
modelling language is also very useful in reprasgnbusiness models in the same

way as their software models.

As UML facilitates producing visually rich and ea®yuse models, there is a strong
interest and call in the ontological engineeringndo to use it for ontology
representation (Cranefield and Purvis, 1999; Gudizzt al., 2004). This attention is



understandable since UML is a well-established staddardized graphical notation
in analysis and design phases (Kogut et al., 208&), according to Cranefield and
Purvis (1999) has a large and rapidly expanding asenmunity. This research
employs UML class diagram along with the cardiyahbtations to represent and
formalize the V/ Mobile Service BM Ontology in the form of a contegd model. At

this stage, according to Wand and Weber (2002) equtnal models are useful in (1)
supporting communications between users and thelal@went team; (2) helping
system analysts in understanding the domain umstigation; (3) providing rich

input for the design and implementation procesaed;(4) documenting the original

system requirements for future references.
2.5.3 DEVELOPMENT (IMPLEMENTATION) PHASE

This phase is concerned with the implementatiothef ontology using one of the
ontology engineering environments or any other greent platform. At this stage,
the research is concerned with a process calledafdr engineering (Fernandez-
Lopez and Gomez-Perez, 2003) in which the constduconceptual model is

translated into an implemented ontology (see Figudg.

Figure 2-4. Forward Engineering Process

The main question here is which ontology-engineeenvironment to use? Corcho et
al. (2003) provide a comprehensive review of thgomanvironments and tools
developed for ontological engineering purposes.yTtiassify these environments
into two clusters called first and new generatioR&rst generation ontology-
engineering environments, e@ntolingua ServerOntosaurus,and WebOntohave
been criticized for having strong relationshipshagipecific languages and for not
providing expandability facilities. These issugssiargued, have been resolved in the

new-generation environments such Bsotégé-OWL. WebODE and OntoEdit



Amongst the new-generation environments, Protégd-OWhich is developed at
Stanford University- is chosen and used as theldpreent platform for engineering
the V' Mobile Service BM Ontology. This is because Prétég a new-generation
environment; it is authorized by the World Wide Webnsortium (W3C), and it has
been recognized as a leading ontology-engineermgranment for more than a
decade (Knublauch, 2005). It is also an open soumtegrated environment, a
standalone application, and enjoys an extendibthitecture with several plugins
(Corcho et al., 2003). However, after implementimg ontology in Protégé-OWL, the
research represents it using RDF/XML language githext it is a general-purpose
language for representing information in the Welepisenting the developed
ontology in RDF/XML (see Appendix 3, p. 254) makiefrmal and gives flexibility

to different telecoms and other beneficiaries te asreuse the ontology in different

existing and future applications.
2.5.4 EVALUATION PHASE

Evaluation is decisive since it assesses the exdérguccess of the constructed
ontology. In other words, it ensures that the @@abntology is successfully
implemented and performs correctly in the real dovaluation is a broad term that
encompasses both verification and validation (Fedtea-Lopez et al., 1997; Gomez-
Perez, 2001). Whileerification mainly refers to technical activities that ensure t
syntactic correctness and cleanness of an ontolegidation refers tosemantic

correctness that is the process of ensuring that an ontologgresponds to the

phenomenon that it is supposed to represent.

Having built the design quality and evaluation feamork in a very early stage in the
produced ontology engineering method (i.e. OntoEaligws the evaluation process
to start early. Evaluation of the developed ontglog this research is a continuous
process. In each and every design activity, theares refers to and ensures a
satisfactory level of all of the criteria describ@dthe established design quality and
evaluation system. However, the identificationta$ tparticular stage comes from the
need to evaluate the entire constructed ontologyaircohesive manner. For
verification, this research employs Protégé toals plugins to technically verify that
the created ontology is clean and implemented ctiytelools such aRun ontology
tests, CheclConsistency, SWRL Rule Validatiaand WonderWeb OWL Ontology



Validator are used for technical verification purposes iratieh to consistency,

accuracy, and syntax. As discussed earlier, foidambn, in addition to the

established Design Quality and Evaluation FramewWDIREF), the research employs
illustrative case analysis with the aim of proviglipractical validation of the 4/

Mobile Service BM Ontology. The cases examineddwealuation course of action
are: (1) Apple’s iPhone Services and Applicatiof® NTT DoCoMo’s i-mode

services; and (3) Orange Business Services.

2.5.5 MAINTENANCE PHASE

This is the last phase in OntoEng although thegteprocess is iterative. At this
stage, documentation as well as operation and er@nte as the two main design
activities included within this phase are discusséuhtology documentation is
important since poor documentation of ontologiesoi® of the main barriers to
effective knowledge sharing and dissemination. dditoon, documentation plays a
key role in facilitating ontology maintenance, usand reuse. Therefore,
documentation clarity and simplicity are considenedjor issues affecting ontology
and knowledge-base research usefulness and vakrmeeHthe way this research is
documented is designed to address the needs of rhattagerial and technical

audiences.

The operation design activity is novel in this context and reféo the process in
which the ontology is put into practice and is udddintenance is highly tied to the
operation activity since it ensures that the orgples fruitful and intact in different

time frames of use. Maintenance is highly significgiven that today’s environment
is very turbulent and dynamic. Transformations daake place in the software tool
used to implement the ontology, the hardware whkicbommodates the ontology,
and, most importantly, the knowledge included witthe ontology. While software
and hardware maintenance are key to verify thabtitelogy successfully performs
with the current and future technological trendbke tlatter (i.e. knowledge

maintenance) is highly significant since it is thayy in which researchers and
practitioners validate that the ontology is condyanompliant with the real world

phenomenon.



2.6 MAPPING THIS RESEARCH FACETS TO DESIGN-SCIENCE
RESEARCH

This section aims to explicitly and simply map tberrent research process and
outputs to design-science research reasoning aefhes respectively. The research
process is mapped to design-science research rnegsamsuggested by Kuechler and
Vaishnavi (2008) (see Figure 2-2, p.36). On theeothand, outputs of current
research are linked to the synthesized design-seimsearch artefacts (see Table 2-2,
p.34).

(A) Research Process

1- Awareness of the ProblenThis research starts by presenting the research
problem, in chapter one, and more specificallyhie research motivations’
section. The problem has been described as alththegimumber of mobile
users is continuously increasing, the revenue gée@drfrom data services is
yet below expectations. In diagnosing the problemas been argued that one
of the most important reasons leading to this ditemis related to weak
designs of mobile service BMs. This stage aimeedsédblishing the research

relevance and significance.

2- SuggestionBased on reviewing the literature related to reobervice design
and engineering in the information system field atiter related domains, it
has been established that kernel theories relatdmisiness models, SSME,
innovations, mobile telecommunications, and ont@esgare relevant and
helpful in developing the desired ontology (preedninh chapter 1). A further
analysis suggested that business model thinkirapsopriate to be used as

the main theoretical background in this research.

3- DevelopmentThree main iterations have been utilized to dgvehe core of
the ontology. The first iteration tackled the besis model concept aiming to
build a sound theoretical groundwork for the onggldsee Chapter 3). This
has been enhanced in the second and third itesatien empirical data has
been collected using semi-structured interviews raadtlife cases. In each of
the three iterations, the findings were evaluatalrest the established DQEF
to ensure their validity and quality.



4-

Evaluation The analysis of the three real-life cases of eotlata services,
although contributing to the ontology constructi@the main method used to
evaluate the developed ontology. This represeptactical validation for the
ontology in the natural environment. Three case leen analyzed related
to key mobile data services globally introduced ihme mobile
telecommunications industry (see Chapter 5). Tlrases are: Apple iPhone,
NTT DoCoMo’s i-mode service, and Orange BusinessiSes (OBS). Based
on this evaluation, the developed ontology is dekmseful in design and

engineering innovative mobile data services.

Conclusion The research introduces a BM unified framewode(€hapter 3),
an ontology for designing and engineering innowativobile data service (see
Chapter 4), explores the key value drivers in toistext (see Chapter 6), and
also initiates OntoEng as a new approach for ogtolengineering (see
Chapter 2). These are the main contributions wldol summarized and

presented in chapter 7.

(B) Research Outputs

1-

Constructs The individual classes of the developed ontologgresent a
design constructs artefacts. The ontology presentetiapter 4 contains four
design dimensions including sixteen design consrirc addition to their
constituent design elements. The key value drivelsch will be presented
and discussed in chapter 6, signify other importiegign constructs in the

context of this research.

Modet One of the current research outputs is modelshm form of

ontological frameworks. In fact, the conceptual eloof the developed
ontology is an example where the research shows tiffierent design

dimensions and concepts interrelate and interlinkh veach other. The
research also expresses the hypothesized relatisnbletween the design
constructs graphically through the model.

Methods Although not highly formalized, the ontologicalaimework for
mobile service engineering presented in chaptendiies key value drivers

that are discussed in chapter 6 represents a mattefdct where the research
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identifies the major function and provides guidetino design and engineer

innovative mobile data services effectively.

Instantiations developing the conceptual ontology through Ry&®WL and
representing it through RDF/XML is an example dftantiations artefacts that

are developed in this research.

Theories OntoEng; that is a design method for ontology ieegring in
information systems symbolizes aperation theorythat has emerged due to
the gained experience throughout this researcls fEsiearch suggests that by
employing the OntoEng design method, ontology exwyis would be more
able to build, evaluate, and maintain high-quatititologies in a systematic
and creative manner. On the other hand, Th#ebile Service BM Ontology
represents a goal asolution theory In fact, Ontology is an engineering
artefact (Guarino, 1998) that could also be degdictes a theory.
Chandrasekaran et al. (1999) portray ontologiesoasent theories. Another
view of an ontology as a ‘theory’ is that of Smitp003). He defines IS
ontology as a formal theory within which not onlgfieshitions but also a
supporting framework of axioms is included. Guaramal Giaretta (1995) find
it more apposite to define the term ontology alsemity, and more specifically
as an ‘ontological theory’ which represents comrkaoowledge and differs
from an arbitrary logical theory which may repreasamsimple specification of
particular epistemic states. Moreover, Fonseca Madtin (2007, p.139)
consider that “ontologies are theories that expdadtomain by revealing it as a
coherent whole”. Linking ontology to Gregor’s (B)Gaxonomy of theories,
the research suggests it is a design theory, athduincorporates analysis,

explanations and predictions.

SUMMARY

In this chapter, the research approach in addigsisendilemma related to how best to

design and engineer innovative mobile data servisesliscussed. The chapter

provides a brief discussion of the difficulty of adsing an appropriate research

methodology in information systems, but also higis its importance for research

validity and rigor. The research paradigms or dafmhical perspectives in IS are



explored and the rationale for selecting the desmence research paradigm is
justified. The chapter then provides an analysidesiign-science research showing its
artefacts and research processes. Consistent edilgrdscience research paradigm,
OntoEng as a design approach for ontology engingers explained and its
application in this research for developing th& Mobile Service BM Ontology is
examined in detail. To summarize the current resedesign and explicitly show its
associations to design-science research, the chaygeents a mapping between the
DSR reasoning activities and artefacts and theentinesearch processes and outputs.
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3.1 OVERVIEW

Recent rapid advances in Information and Commuigicatechnologies (ICTs) have
highlighted the rising importance of the Businessdel (BM) concept in the field of
Information Systems (IS). Despite agreement onniggortance to an organization’s
success, the concept is still fuzzy and vague tla@c is little consensus regarding its
compositional facets. Identifying the fundamentahaepts, modelling principles,
practical functions, and reach of the BM relevamirtformation systems and other

business concepts is by no means complete.

This chapter, following a comprehensive reviewhd literature, principally employs
the content analysis method and utilizes a dedeicgasoning approach (as illustrated
in Chapter 2, Iteration 1, pp. 47-53) to providéiararchical taxonomy of the BM
concepts from which to develop a more compreherfsaraework. This framework
comprises four fundamental aspects. First, it ifiestfour primary BM dimensions
along with their constituent elements forming a poehensive ontological structure

of the concept. Second, it cohesively organizes BiNe modelling principles; i.e.



guidelines and features. Third, it explains thechedi.e. scope) of the concept
showing its interactions and intersections witlatetgy, business processes, and IS so
as to place the business model within the worldligfital business in general and
mobile telecommunications business in particulanalfy, the framework explores
three major functions of BMs within digital orgaations to shed light on the

practical significance of the concept.

Hence, this chapter links the business model faicets novel manner offering an
intact (i.e. integral and precise) definition. loiry so, this chapter provides a unified
conceptual framework for the business model condbat is argued to be
comprehensive and appropriate to the complex natofe the mobile
telecommunications business today. Producing suamified framework of the
concept is significant for this research. Thisesduse business model thinking is the
main background theory guiding the developmenhefrhobile data service ontology.
For example, the BM ontological structure that dl¢hor synthesized from literature
provides the baseline for the main design condrtitat need to be incorporated
within the desired ontology.

The remainder of this chapter is structured asowasl In the next section, the
underlying rationale for developing a unified frammek of the business model
concept is provided. Next, the chapter highlightsd aanalyzes the different
viewpoints of authors within the IS field reseanghinto business models and a table
is constructed showing the different views. Thehe tsynthesized conceptual
framework is presented showing and discussing tlenbss model compositional
facets which the researcher hopes will lead torseosus. This section discusses the
four main concepts and values of the concept alemiy their building blocks and
their interactions which positions the BM withinetlorganization. The section also
demonstrates the reach and the major modellingciptes of business models. To
establish its practical relevance, the chapter tifies three main functions of the
business model concept in digital business and nspexifically in the mobile
telecommunications industry. Before presenting mreary of the chapter, a concise

definition of the business model concept is progide



3.2 WHY A UNIFIED BM FRAMEWORK IS NEEDED?

The business model is fundamental to any businggsnization (Magretta, 2002).
This is because business models provide powerfylswa understand, analyze,
communicate, and manage strategic-oriented ch@Rasli and Giaglis, 2004; Shafer
et al., 2005; Osterwalder et al., 2005) amongsiniess and technology stakeholders
(Gordijn and Akkermans, 2001). The concept is afsonportance as it informs the
design of information systems supporting the bissnaodel of an organization and
its products and services (Eriksson and Penker0)20Consequently, no one

organization can afford “fuzzy thinking” about tlisncept (Magretta, 2002).

Having realized the high significance of the BMerida has been an increasing interest
(from the time when business modelling had riseprtoninence by the end of 1990s
with the growth of hi-tech businesses) in delinggthe concept and providing further
understanding. For example, some attempt to defieeconcept (Timmers, 1998;
Shafer et al., 2005; Osterwalder et al., 2005)emtlhts relationships with information
systems (Hedman and Kalling, 2003), and other legsiconcepts, such as corporate
strategy (Mansfield and Fourie, 2004), and busipessess modelling (Gordjin et al.,
2000), and yet others seek to identify its conetituelements (Mahadevan, 2000;
Gordjin and Akkermans, 2001; Chesbrough and Rosenml 2002; Pateli and
Giaglis, 2003).

Researchers have also looked at the BM concepieicantext of different domains.
The majority of research into business models @itffiormation systems field has
been concerned with eBusiness and eCommerce, argl lthve been some attempts
to develop convenient classification schemas. kample, definitions, components,
and classifications into eBusiness models have beggested (Alt and Zimmermann,
2001; Afuah and Tucci, 2003). Some researchers appked the BM concept in the
domains of business management and strategy (LamttkiCantrell, 2000; Magretta,
2002), the telecom sector including mobile techgglalong with its services (Kallio
et al., 2006; Ballon, 2007; Bouwman et al., 200®)ftware industry (Rajala and
Westerlund, 2007), eGoverment (Janssen et al.,)2@08 other emerging industries
where IT innovations and technologies are of ingmwe (e.g. Maclnnes, 2005;
Markides, 2006).



However, although the concept is instinctively agmg and promises to “fill a
niche” (Hawkins, 2004), the IS-related literatusveals a clear lack of consensus
regarding its underpinnings. To date, the busingsdel concept is still considered an
ill-defined ‘buzzword’ (Seddon et al., 2004; Seppdrand Méakinen, 2007). Porter
(2001) suggests that the business model concefprhusky” at best. Some other
researchers argue that the concept is underdevkldpagretta, 2002; Chesbrough
and Rosenbloom, 2002). In addition, the BM concépis sometimes been
misperceived as a substitute of corporate strategginess process, or business case.

This murkiness could be due to the following thmesan reasons:

(1) The youthfulness of the BM concept and its assediaesearch; the BM concept
has only recently appeared frequently in scholeryewed journals (see Osterwalder
et al., 2005).

(2) The fact that it comes from diverse disciplineshsas eBusiness and eCommerce,
information systems, strategy, business managens=monomics, and technology
(Pateli and Giaglis, 2004; Shafer et al., 2005).

(3) The newness of sectors within which the BM condspbeing investigated. A
particular case in point concerns new technologioantures such as

telecommunication providers along with their praguend services.

Nevertheless, the research appreciates the viathat the business model can play
in today’s complex and turbulent environment. Hertleis chapter is motivated by the
need for a comprehensive, generic, sound, and tighteptual framework for the
business model concept in the IS domain. This i@t now as there is little
consensus on the essential BM attributes and aspdctrris et al., 2005). The BM
domain knowledge igragmented indeed, the concept is rarely clarified explgcitl
(Chesbrough and Rosenbloom, 2002). Such clarifinas therefore required to unify
the different points of view into one comprehendnanework providing a common
understanding, language and labelling in ordereteedage communication in this
context and our utilization of the concept.

The main aim of this chapter is to provide a colesinderstanding of the business
model concept; that is supplying a solid and cotepleundation for researchers and

practitioners. This includes those looking to mélithe concept in their practices and



applications. To this aim, the chapter analyzes agdthesizes the different
viewpoints relating to the business model concet conceptual framework. Aiming
to work as a unified model, this chapter seeks navide simple, but tight and
comprehensive answers relating to the followingiamental issues:

(1) The dimensions and elements of the businesehoathcept; i.e. what constitutes
business models, or what aspects need examining wegigning, evaluating, and

managing business models.

(2) The modelling principles of business models; what guidelines organizations
need to draw upon when modelling their businesseatsodvhat is characteristic in

business models, and what features are included.

(3) The reach of the business model concept;heepositioning of the business model
concept within organizations, and what sort of tretes exist between the business
model concept and other related notions such agegy, business process, and

information systems.

(4) The functions of the business model conceptrétionale and practical roles); i.e.
why business models are significant, why compasiesild care about it, and what

are the tasks that would be more effective whey #ine based on business models.

As these facets of the business model are esséniiaheir related knowledge is
fragmented, imprecise and incomplete, there iseal ne integrate the existing views
within the literature and analyze them to providendied framework that clarifies the

concept.
3.3 THE BUSINESS MODEL GROUNDWORK: STATE OF THE ART

The digital era has meant that the availabilitappropriate levels of information and
knowledge have become critical to the success etrsiness. Telecoms and other
organizations need to adapt in order to survivesartteed as their business domains,
processes and technologies change in a world ofeastng environmental
complexity. Enhancing their competitive positiong improving their ability to
respond quickly to rapid environmental changes Witih quality business decisions
can be helped by adopting suitable business mddelthis new world of digital

business.



However, the business model concept is still seebet unclear, and researchers in
this area have depicted the business model froferdift perspectives. Most often,
researchers only consider one or a few pieces ef vihole. Each definition

exemplifies only one or at most a few branches h& éntire narrative without

considering the research in other related fieldstellP and Giaglis, 2004). In other
words, researchers in this field are seeing differspects of the BM by gazing
through different lenses (Shafer et al., 2005).sT$ection provides a first level of
clarity by chronologically presenting and examiniagclassification of twenty two

selected scholarly definitions of the business rhodecept, as in Table 3-1, covering
the years 1998-2008. The content of the ‘Thematdichtors’ column represents

initial indicators used for building up the conaggdtframework presented in the next

section.
Table 3-1. Selected Scholarly Descriptions of thsiBess Model Concept
Authors BM Descriptions Thematic Indicators
Timmers An architecture for products, services and inforamaflows, including Architecture,

(1998: p.4) a description of various business actors and théss; a description of Value Proposition, Business
the potential benefits for the various busineseraciand a descriptionactors and roles, Revenue
of sources of revenues. sources.

Venkatraman A strategy that reflects the architecture of awdltorganization along Architecture, Organization

and Henderson three main vectors: customer interaction, asseffigumation and strategy, Customers, Asset

(1998: p.33-34) knowledge leverage. configuration, Knowledge
leverage.

Linder and The organization’s core logic for creating valudeTbusiness modelBusiness logic, Value
Cantrell for a profit-oriented enterprise explains how itk@s money. Capture, Revenue sources.
(2000: p.1-2)

Gordjinetal. A BM answers the question: “who is offering what wdhom and Value proposition
(2000: p.41) expects what in return?”. A BM explains the cremténd addition of /exchange, Stakeholder
value in a multi-party stakeholder network, as vesllthe exchange ofnetwork.

value between stakeholders.

Petrovic etal. A business model describes the logic of a “businegstem” for Business logic, Value
(2001: p.2) creating value that lies beneath the actual presess proposition, Intermediate
theoretical layer.

Amit and Zott A business model depicts the design of transaa@ment, structure, Value proposition,
(2001: p.4) and governance so as to create value through hleietion of new Structure, Governance.
business opportunities.

Torbay etal. The organization’s architecture and its network pertners for Value proposition,
(2001: p.3) creating, marketing and delivering value and retathip capital to one Architecture, Network of
or several segments of customers in order to gen@rafitable and partners, Relationship
sustainable revenue streams. capital, Customer segments,
Revenue.



Table 3-1. Selected Scholarly Descriptions of thsiBess Model Concept

Authors BM Descriptions Thematic Indicators
Stahler (2002: A model of an existing business or a planned fubwsiness. A model Abstract, Simplification of
Online, p.6) is always a simplification of the complex realiliyhelps to understand current and future business

Chesbrough and
Rosenbloom
(2002: p.532)

Magretta (2002:
p.4)

Bouwman
(2002: p.3)

Hedman and
Kalling (2003:
p.49,52-53)

Camponovo and
Pigneur (2003:

p.4)

Leem et al.
(2004: p.78)

Shafer et al.
(2005: p.202)

Osterwalder et
al. (2005: p.17-
18)

Haaker et al.
(2006: p.646)

Andersson et al.
(2006: p.1-2)

Kallio et al.
(2006: p.282-
283)

the fundamentals of a business or to plan howwdubusiness shouldreality.

look.

The business model provides a coherent framewodt thkes Coherent framework,
technological characteristics and potentials asuts)pand converts Mediating construct,
them through customers and markets into economput$n The Technology, Economic
business model is thus conceived as a focusingceldhiat mediates Value.

between technology development and economic vakagion.

The business model tells a logical story explainimpo your Value proposition,
customers are, what they value, and how you wilkenmoney in Customers, Revenue
providing them that value. sources.

A description of roles and relationships of a compadts customers, Roles and relationships:
partners and suppliers, as well as the flows ofdgpinformation and company, customer,
money between these parties and the main benefithdse involved, partners, Value proposition,
in particular, but not exclusively the customer. Revenue.

Business model is a term often used to describ&efiecomponents of Key business components,
a given business. That is customers, competitdfering, activities Resources, Customers,
and organization, resources, supply of factorsgoduction inputs as Value proposition, Network,
well as longitudinal process components to coverdynamics of the Architecture, Structure,
business model over time. Dynamic.

A detailed conceptualization of an enterprise’'sitstyy at an abstractConceptual, Intermediate
level, which serves as a base for the implememtatib business theoretical layer.
processes.

A set of strategies for corporate establishment amhagement Strategy, Revenue,
including a revenue model, high-level business @sees, and Alliances.
alliances.

A representation of a firm’s underlying logic artdagegic choices for Business logic, Strategy,
creating and capturing value within a value network Value proposition, Value
network.

A conceptual tool that contains a set of elemendbstheir relationships Conceptual tool, Business
and allows expressing the business logic of a fpefim. It is a logic, Value proposition,
description of the value a company offers to onesereral segmentsCustomer segments,

of customers and of the architecture of the firnd &3 network of Architecture, Network of
partners for creating, marketing, and deliverinig thalue relationship partners, Revenue.
capital, to generate profitable and sustainablenmeg streams.

A blueprint collaborative effort of multiple compas to offer a joint Blueprint, Network of firms,
proposition to their consumers. Customers, Value
proposition.

Business models are created in order to make wlbarthe business Business actors and
actors are in a business case and how to makeréiaiions explicit. relations, Value exchange.
Relations in a business model are formulated imgeof values

exchanged between the actors.

The means by which a firm is able to create valpedordinating the Value proposition:

flow of information, goods and services among tlaeious industry information/goods/services,

participants it comes in contact with including ttumsers, partners Industry participants:

within the value chain, competitors and the govesnin customers/partners/
competitors/government.



Table 3-1. Selected Scholarly Descriptions of thsiBess Model Concept

Authors BM Descriptions Thematic Indicators

Rajala and The ways of creating value for customers and thg imawhich a Value proposition, Set of
Westerlund business turns market opportunities into profibtlgh sets of actors, actors, Revenue.
(2007: p.118) activities and collaborations.

Janssen et al. A business model reflects the core business ofrganization and is Business logic, Value
(2008: p.204) useful to describe (and even prescribe), the orgéion from the proposition, Customers;
perspective of its main mission, and the produaots services that it Current or future business.
provides to its customers.
Rappa (2008: A method of doing business by which a company astain itself, Revenue sources, Position
Online) that is, generate revenue. The business modelsspell how a inthe value chain.
company makes money by specifying where it is pos#d in the
value chain.
Unsurprisingly, the applied analysis over the exgstBM definitions within the
literature (see Chapter 2, Iteration 1, pp. 47-Bi8ptrates the lack of consensus
regarding the BM theoretical foundations (Magret@)02; Chesbrough and
Rosenbloom; 2002; Morris et al., 2005; Kallio et @006). It is more obvious now
that the IS-related literature contains a wide etgriof different views regarding the
business model concept. The author agrees withekimohd Cantrell (2000) that
researchers mean different things when they whtaiabusiness models. To give just
a few examples, for Hedman and Kalling (2003) thsifess model concept is used
to describe the key components of a given busivesist for Rappa (2008) it is the
method of doing business in which a company geesmavenue. Venkatraman and
Henderson (1998) on the other hand depict the gdre® a strategy reflecting the
architecture of virtual organizations, and Jansgeal. (2008) understand the business
model as a way of describing an organization freammiission perspective as well as
the products-services it offers to customers. Aeotdxample is that of Andersson et
al. (2006) who describe the business model as danem that makes the business

actors’ relations more explicit.

Another notable issue is that some researchersdesazibed the business model only
through its components or even on one or somesotamponents. For example,
Timmers (1998) considers products-services ardhitecas well as actors and their
roles and benefits in addition to sources of reeeas the BM primary constructs.
Magretta (2002) puts emphasis on customers, vdkraeats, and revenues as the
main components of business models; whilst the Bdvhents for Bouwman (2002)
are actors (customers, partners, and suppliers)tlagid roles, relationships, and

flows-communications.



The applied analysis (see Chapter 2, Iteratiorpl4@-53) also reveals that the other
business model fundamental details concerning rfindeprinciples, reach, and
functions are somehow available within the literatuout indirectly, incompletely,
fragmentally, and sometimes lacking a consensusgiVe just a few examples,
Stahler (2002) characterizes the BM as “abstract’ai sense that it provides a
simplification of current or future business real&imilarly, Camponovo and Pigneur
(2003) typify it as “conceptual tool”, and Haaker a. (2006) symbolize it as a
“blueprint”. Moreover, Hedman and Kalling (2003) ndenstrate the BM as

“dynamic”, appreciating the turbulent nature of inesses today.

Nonetheless, the views diverge on the reach oBiieoncept. For example, Leem et
al. (2004) defines the business model as a stratebyst Petrovic et al. (2001)
perceive it as an intermediate layer between sgfyatnd business processes. The
latter view however highlights the “alignment rolef the business model concept.
The view of Chesbrough and Rosenbloom (2002) exéewplanother role of the
concept as a “coherent mediating framework” betweehnological artifacts and the

achievement of economic values.

It is more evident now that knowledge about the BMisjointed and unclear. All of

these issues maintain, and probably add to, thedolwiew held of the business
model and keep the BM-related knowledge fragmenitats suggests that the domain
is fuzzy and vague and still in its conceptualmatiphase, despite its perceived
significance. To consolidate and classify thesewsjewe present a hierarchical

taxonomy in the next section which organizes tluf$erent perspectives.
3.4 THE SYNTHESIZED CONCEPTUAL FRAMEWORK

The use and application of content analysis over dhtracted definitions of the
business model concept (see Chapter 2, Iteratiup.147-53 for the applied content
analysis; and Table 3-1 pp.72-74 for the selectdtl definitions) facilitates the
construction of a taxonomy that classifies theedéht points of view about business
models into thirteen mutually exclusive classeklusters’ briefly described in Table
3-2.



Table 3-2. A Hierarchical Taxonomy of the Businbksdel Concept

BM

BM Classes Brief Description Representative Literaire
Facets
(1) value A way that demonstrates the business logic of trgatalue for Magretta, 2002; Amit and
Proposition customers and/or to each party involved througlerof§ products Zott, 2001; Petrovic et al.,
and services that satisfy the needs of their tavggients. 2001; Osterwalder et al.,
2005.
V4BM (2) value An architecture for the organization including tischnological Venkatraman and
Dimensions Architecture architecture and organizational infrastructure trelows the Henderson, 1998; Timmers
provisioning of products and services in additioninformation 1998.
flows.
(3) value A way in which an organization enables transactidhough Amit and Zott, 2001;
Network coordination and collaboration among parties andltiple@ Gordjin and Akkermans,
companies. 2001; Bouwman, 2002.
(4) Value A way in which organizations manage issues relatedosting, Timmers, 1998; Linder and
Finance pricing, and revenue breakdown to sustain and ie®its creation Cantrell, 2000; Rappa, 20083.
of revenue.
(5) Conceptual A conceptual tool, an abstraction and a blueprinthe existing Stahler, 2002; Osterwalder
business and/or the future planned business. et al., 2005; Haacker et al.,
2006..
(6) Multi-Level A way of designing, analyzing and evaluating difgr units or Magretta, 2002; Kallio et al.
levels within organizations such as products amdiges, business 2006; Bouwman et al., 2008.
. unit, an organization, or even a network of orgatans.
""90'?"“9 (7) Dynamic A dynamic concept as the BM configurations and glesthange Hedman and Kalling, 2003;
Principles : S -
over time reflecting internal and external variatio Maclnnes, 2005.
(8) Granular A grainy controllable way of designing and evalogtbusiness as Gordjin and Akkermans,
the concept is subdivided into manageable elements. 2001; Shafer et al., 2005;
Osterwalder et al., 2005.
(9) Coherent A comprehensive way of depicting a particular bass entirely Chesbrough and
taking into consideration the interlinks betweendifferent aspects. Rosenbloom, 2002.
(10) Intermediate  An interface or a theoretical intermediate layemigen the businessLeem et al., 2004; Shafer e
Layer strategy and the ICT-enabled business processegerteless, it al., 2005; Morris et al.,
intersects with both: strategy and ICT-enabled lmss processes.2005; Kallio et al., 2006;
BM Reach The BM intersection with strategy represents ao$etrganization’s Rajala and Westerlund,
strategic-oriented choices for business establishmend 2007.
management, whilst its intersection with processgsifies a set of
business implementation practices and functions.
(11) Alignment A theoretical tool of alignment providing a cruciaktrument (i.e. Camponovo and Pigneur,
Instrument bridge) for improving harmonization and consistenasnongst 2003; Osterwalder et al.,
strategy and business process including their stippanformation 2005.
systems.
BM (12) Interceding A mediating construct or framework that connectshimlogical Chesbrough and
Functions | Framework potentials and innovations with the realizationesbnomic value Rosenbloom, 2002;

and the achievement of strategic outcomes. Kamoun, 2008.

(13) Knowledge
Capital

An intangible and tactical information/knowledgesets useful in Venkatraman and
supporting strategic decision-making functions; #ngs valuable in Henderson, 1998.

providing the organization with an enduring comipegi advantage.

The deducted thirteen classes complement each athéhey are concerned with

different but linked aspects of the business madeicept. Thus, they can be

considered constituent elements (i.e. subclasses) lbigher level of ontological



abstraction. This research suggests ¥@M DimensionsModelling Principles BM
Reach andBM Functionsas four top-level classes to encapsulate the @ligimrteen
classes that have emerged from the collected dataTable 3-2). This hierarchical
taxonomy of the business model defines the conceptprehensively. It not only
highlights the major facets and aspects relatatigaoncept, but also it reveals their

important inter-relationships (see Figure 3-1).

As exemplified in Table 3-2, the first four classesvalue proposition, value
architecture, value network, and value financeraggnt the primary dimensions of
the BM concept. The terminology used signifies tieise fundamental dimensions
are value-based. This is to indicate that ardye arrangementare delineated within
these four dimensions. Each aims to provide theketawith desired valueshrough
the provision of services and products so as teucapconomic and other valués

return.
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Figure 3-1. A Unified BM Conceptual Framework

The taxonomy also shows the principles and feattinese guide the modelling
function of business models. The applied analyse Chapter 2, Iteration 1, pp. 47-

53) reveals that the business model is a cohemteptual framework that provides



a holistic but abstract understanding of the uryitegl business logic of an
organization. The business model is also dynamit could be utilized at different

levels and for varied purposes within organizations

As for the reach of the BM concept, the conductealysis (see Chapter 2, Iteration 1,
pp. 47-53) indicates that the business model ist@nmediate layer between business
strategy and business processes including theipostipe information systems.
Hence, the business model is a substitute for erettbrporate strategy nor business
processes, but does sustain and align both of theseess layers as business models
encompass information helpful in translating sgatebjectives into implementation

tasks and functions.

Concerning the practical roles of the concept, dpplied analysis (see Chapter 2,
Iteration 1, pp. 47-53) suggests that the busimess$el can be usefully employed as a
conceptual tool of alignment, a mediating constrbetween technology and the
attainment of goals and other values, and finaBykaowledge capital useful in
supporting decision making functions. A more detidliscussion and analysis of the
identified BM facets are provided in the followifmur subsections.

3.4.1 THE ONTOLOGICAL STRUCTURE OF THE BUSINESS MODEL CONCEPT

The ontological structure of business models iax@nomical tree that explains the
primary components of the concept. Clarifying thd Bntological structure is useful
in this research as it describes the main consttodbe examined when designing and

engineering mobile data services from a businessehperspective.

When comparing the research on mobile telecommtioisa business and services
that is based on business model thinking with #devant research on eBusiness,
management and strategy, it becomes noticeablghbdatter is more advanced in
terms of the (1) number of studies; and (2) theindedn of business model
components. Whilst BM-mobile telecommunicationseesh is relatively uncommon
and mostly examines the basic dimensions of theeganthe research in the other
areas is richer and goes a further step into defithe BM constituent elements. Only
a few studies have attempted to research the eMéonships between the
components of business models (e.g. Gordjin anceAkknns, 2003; Osterwalder et
al., 2005).



Generally speaking, the relevant research on mdbiEcommunications business
(e.g. Camponovo and Pigneur, 2003; Van de Kar .et28D3; Kallio et al., 2006;
Ballon, 2007; Bouwman et al., 2008) defines the Bdhcept in terms of four high-
level dimensions: Service, Enabling Technology,wéek Formation, and Revenue
Streams. Moreover, in such research, issues retatedganizational infrastructure,
configurations, culture, and design are typicallgglected. On the other hand,
although the BM research related to eBusiness, gemant and strategy goes beyond
the general BM dimensions, the research in thigestrshows more varied views
toward the concept; and thus fewer consensuse®wrong the BM components. For
example, for Osterwalder et al. (2005), the eBM ponents are categorized into four
pillars encompassing nine components as followsd#ut (value proposition),
Customer Interface (target customer, distributibarmmel, relationship), Infrastructure
Management (value configuration, core competenaytner network), and Financial
Aspects (cost structure, revenue model). Altere#ivior Afuah and Tucci (2003),
the eBM is composed of nine elements: customereyatgope; pricing; revenue
sources; connected activities; value configuratiamplementation; capabilities; and

sustainability.

However, the applied content analysis in this neteésee Chapter 2, Iteration 1, pp.
47-53) reveals that Value Proposition, Value Nekwdfalue Architecture, and Value
Finance comprehensively embody the business modekpt, as illustrated in Figure
3-2. In relevant literature, the business modellieen frequently described as a way
in which organizations create value (Amit and Z@@01; Kallio et al., 2006) with

two different approaches for the value proposition:

(1) The ways in which an organization, along withsuppliers and partners (business
actors) create value for its customers (Magrefi@22 Osterwalder et al., 2005; Rajala
and Westerlund, 2007).

(2) The ways in which an organization along with stakeholders create value for
each party involved (Stahler, 2002; Andersson.e2aD6).

This view highlights thevalue propositiondimension (Magretta, 2002; Hedman and
Kalling, 2003) of the business model concept. Thisension implies that a business

model should include a description of the prodgetsices a digital organization
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offers, or will offer, along with their related mfmation. Furthermore, the BM needs
also to describe the nature of targeted market satfs) along with their preferences.
Matching products and services nature and charsiitsrwith customer desires and
needs promises to enhance the value captured bytlhetprovider and the recipient
of the service. Innovations relating to this pariéc dimension are of high concern to
modern ICT business organizations such as teledorogder to attract and sustain a

large proportion of customers.

Value Network

_ Actors
Products/Services
Flows-Communications
Market Segments Channels

Governance

Value Architecture

Resources

Value Configuration

Core Competencies

v :
Value Finance

Cost Structure

Pricing Methods

Revenue Structure

Figure 3-2. The ¥BM Ontological Structure (synthesized from litena)

Another view which places emphasis on Whéue architecturdranch of the business
model (Timmers, 1998; Torbay et al., 2001) portrdlgs concept as a holistic
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structural design of an organization, including iischnological architecture,

organizational infrastructure, and their configiom$. This comprises tangible and
intangible organizational assets, resources, arel @mpetencies. The foundation of
the value architecture construct is in the ReseBased View (see Wernerfelt, 1984;

Barney, 2001) which assumes that each companiusdle or resources.

In this context, Hedman and Kalling (2003) indicateat for any business
organization to serve the market effectively it aeeesources and inputs that could
take human, physical, and organizational forms.yTédeo argue that such resources
need to be organized and configured in an apprepmaanner that facilitates a
competitive value proposition in the market. Thénpcs that the economic value of a
digital business is determined by its ability tcsatio ICT resources and align them
along with the existing resources, and then diffingen in activities which should be
managed to create value propositions at lower aogdfor higher quality than rivals.
Therefore, we consider resource configuration &syadriver of core competencies
(see Hamel and Prahalad, 1990). Based on this s$igry it is considered that
business models also need to represent an organizatresources, their

configurations, and the resultant core competencies

The value networlclass represents the third position from whichlibsiness model
concept has been examined. This construct dephesctoss-company or inter-
organization perspective towards the concept asdglasned much attention in the
BM literature. Several researchers have describedcbncept as a way in which
transactions are enabled through the coordinatiwhcallaboration amongstctors
multiple companies and stakeholders (Shafer et28D5; Andersson et al., 2006).
According to this point of view, a business modehidescription of the position of an
organization in the value system (Rappa, 2008) itsdelationships with different
stakeholders. Hence, it is considered useful invalp explicitly how the value is
exchanged -flowed and communicated via channelsngst stakeholders (Gordjin et
al., 2000), as well as to explain which actor(syaserning or being dominant (Amit
and Zott, 2001; Haaker, 2006) in the business vadieork.

Interestingly, the termactorsin the value network dimension has been usedquita
comprehensive mode. In its basic use, the ternbbes employed to depict different
business organizational actors, those involvedhen main functions relating to the



offering, such as value creation, marketing, and/eley (Timmers, 1998; Rajala and
Westerlund, 2007). In a wider perspective, the tbam been also used to include
competitors (Hedman and Kalling, 2003) as well ablip organizations such as
governmental bodies and agencies (Kallio et alQ620Given that all previously

mentioned actors are some kind of organization, careinclude all of them under
one umbrella; i.e. ‘organizational actors’. Howewaot only are organizations actors
within the value network, but customers as well (Boman, 2002). Therefore, the
value network could be best perceived and preseamsedmulti-party stakeholder

network(Gordjin and Akkermanns, 2001). However, this add®rs (organizational

actors and customers), flows and communicationgnméls, and governance as

concepts to be addressed within the design of basimodels.

Considering the primary dimensions of the concty,last recognizable view is that
a business model is a way in which organizationsegge revenue (Linder and
Cantrell, 2000; Rappa, 2008). The business modahseo be strongly connected
with economic and financial designs within orgatiamas. Whenever the concept is
used, many people assume that the user is goilgldeess financial arrangements
with respect to revenue generation. Neverthelesshelieve that the business model
is more comprehensive and that value finance reptesonly one dimension of the
whole narrative. However, being financially relevamicates that thgalue finance
dimension depicts information related to cost stme; pricing methods, and revenue
structure (Shafer et al., 2005; Osterwalder et28lQ5) and concerns the other three
dimensions and most particularly the value propmsitarrangements. Hence,

efficiency is most likely the main factor in thigreension.

Having identified the primary dimensions of a besis# model concept along with
their constituent elements (see Table 3-3 and Aghgel), it is important to highlight
the fact that they are substantially interrelated anterdependent. Designing a BM
requires a balance of different and often confligtdesign requirements presented
within the four dimensions and their building blscR o give just an overview, based
on an external environment scanning course of mcten organization could
determine its targeted value customers as wehais wants and needs in relation to
its offerings. An organization’s products-serviceshould match customers’
preferences for superior performance (Kasper ef #099). However, the



characteristics of the provisioned products-sesviaee highly correlated with the
value architecture arrangements. On the other hamel, value architecture is
dependent on the organization’s internal resouasesell as the resources it acquires
from its value network. Value finance on the otheand is concerned with all needed

financial arrangements regarding the other threeedsional arrangements.
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Table 3-3. The VBM mapped to Literature

V4BM V4BM Components Hamel (2000) Linder and Cantrell Petrovic et al. (2001) Chesbrough and Stahler (2002) Camponovo and
Dimensions (2000) Rosenbloom (2002) Pigneur (2003)
Value Product/Service Products Value proposition Value model Value proposition Value proposition Value proposition
Proposition | Target Segment Market segment Market segment Target customers
Actor Network Value chain, value network | Architecture Business partners
e Flow-Communication | Information and Commerce relationship | Marketing and
anticipation service model
Network Channel Relational dynamics Channel model Distribution model
Governance
Resource Resources Resource model
Value Value Configuration Commerce process Production model Architecture

Architecture

model, organization
form

Core Competency

Cost

Capital model

Cost structure

F\,/alue Pricing Method Price structure Pricing model Profit potential
e Revenue Structure Revenue model Revenue model Revenue model Revenue flows
V4BM V4BM Components Afuah and Tucci (2003) Gordijn and Hedman and Osterwalder et al. (2005) Bouwman et al. (2008) Kamoun (2008)
Dimensions Akkermans (2003) Kalling (2003)
Value Product/Service Customer value Value offering Offering Value prsjpion Value proposition Value proposition
Proposition Target Segment Scope Market segment Customers Target customer toiGers Market segment
Actor Sustainability through Actors Suppliers Partner network Business actors Value chain
partnerships arrangements
Value Flow-Communication Value object Relationship Customer relationship
Network Channel Value port, value Distribution channel Distribution channel
interface
Governance Governance Resources
Resource Resources Technology domain
Value Value Configuration Connected activities: valug Value activity Activities and Value configuration Value activities Capabilities

Architecture

configuration

organization, scope
of management

Core Competency Capabilities Core competency Resources and capabilities
val Cost Cost structure Cost Cost structure
alue o —
. Pricing Meth Pricing Value exchange
Finance Gile] LTl

Revenue Structure

Revenue sources

Value exchange

Revenue model

Revenue

Revenue model
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3.4.2 MODELLING PRINCIPLES OF BUSINESS MODELS

After examining the ontological structure of the B&bncept, the author now
addresses the principles that direct the modetigse of action of business models.
The ontological structure of the BM spells out ttuacept as aoherent framework
given that it depicts the business logamprehensively. The business model provides
a holistic view (Chesbrough and Rosenbloom, 2002) particular business which is
not only useful in understanding its internal stowe and functions, but also in
realizing how an organization is connected to ktemal environment and how it

interacts with it.

Nevertheless, this depiction of business logiaghstractsince the BM is a conceptual
tool or a blueprint that covers only the key busgheomponents (Janssen et al., 2008)
and thus considered a simplification that reflebts business reality (Stahler, 2002).
One of the inferences generated through the apphedy/sis (see Chapter 2, Iteration
1, pp. 47-53) demonstrates the business modegjeenalar concept in a sense that its
components could be broken down into dimensionschvhcould as well be
subdivided into elements. Granularity in this cantis highly significant given that
the concept is comprehensive and covers a wideerahfpusiness aspects. It is also

useful as it allows more focused designs of businesdels.

The constructed taxonomy (see Table 3-2) also dstraias that the business model
is aversatileconcept. Enjoying this particular feature imple® main issues related

to versatility. Firstly, it indicates that businessdels could be utilized to understand
the business logic at different levels: (a) induatl organizations (e.g. Venkatraman
and Henderson, 1998; Linder and Cantrell, 2000; @aravo and Pigneur, 2003), or
even (b) part of an organization such as businests, uproducts/services, and
product/service bundles (e.g. Timmers, 1998; Cloegjlir and Rosenbloom, 2002),
and (c) business networks that consists of mone ¢in@ organization (e.g. Gordjin et
al., 2000; Torbay et al., 2001; Haaker et al., 2006 its second sense, versatility
specifies that the business model could be useddiiberent purposes within

organizations: (a) alignment instrument; (b) meda@tonstruct; and (c) knowledge

capital.



The modern ICT-based world of business imposedat need for business models
with high levels of adaptability to accommodate tbagoing changes more
efficiently. Within today’s business environmertigtbusiness model should also be
enjoying dynamicity in order to cope successfully with the continualmnges.
Characterizing the business model as dynamic (Hedmad Kalling, 2003;
Maclnnes, 2005) is essential mainly because madysines nowadays, such as
telecommunications, are undergoing continuing nevohs driven by innovative
technologies, globalization including deregulatioasd market changes. Indeed, the
business environment has been greatly transfortdelike the traditional world of
business which is characterized by stability amd llevels of competition, the world
of digital business is complex, dynamic and hashHhigvels of uncertainty and
competition, as illustrated in Figure 3-3. Hencethe more complex and sometimes

unique digital business, the business model nexebs explicit and more flexible.
3.4.3 THE REACH OF BUSINESS MODELS

The reach of the BM concept is another aspect lilaat been tackled within the
literature. BM reach is about understanding theatjpomsof the concept within digital
organizations and its intersections with other bess layers. Yet business model
researchers are beginning to determine its bourglarand relationships with
information systems and other business aspects) aacbusiness processes and
business strategy. There is already some conseegaiing the differences between
the business model and the ICT-enabled process|n@dedjin et al., 2000; Pateli
and Giaglis, 2003; Morris et al.,, 2005). Althoudte toverall goal of conceptual
modelling is to support decision-making activiti@ordjin et al., 2000), business
process modelling supports operational decisions, the process of creating the

business model provides support for strategic detisiaking.

On the other hand, the debate on the differencevdmst the business model and
business strategy has not yet been resolved (P@@6éd; Stahler, 2002; Pateli and
Giaglis, 2004). Some researchers view them as i@gneand use the terms
interchangeably. Leem et al. (2004) and Kallicakt(2006), for example, depict
business model components as a set of businessgstsa Some researchers, mainly
from the business discipline, argue explicitly ttre business model is not a strategy,

and yet they include the strategy and/or part(s)soélements (e.g. mission, strategy,



competitive strategy) within the business model gonents or vice versa (for
example, Chesbrough and Rosenbloom, 2002; Shadbr, 8005).

Other researchers suggest an alternative way &frigat the BM concept which the

author sees as more helpful. They argue that dvagh both concepts are related,
they represent different levels of information, fuséor different purposes. They see
the business model as an interface or an interrigethi@oretical layer between the
business strategy and the business processes ingltiteir information systems

(Osterwalder, 2005; Morris et al., 2005). Showirte tdifferences between the
business model concept and business strategy, Mad2902), for example, argues
that the business strategy explains how businggmarations hope to do better than
their rivals, whilst the business model describew lthe pieces of a business all fit
together.

World of Traditional Business World of Digital Busiess

Stable environment
Low level of competition
Certainty

Knowledge utilization

Business Strategy

Relatively simple and static business processes
Limited ways of doing business
Moderate stakeholders’ pressure

Dynamic environment

High level of competition
Uncertainty

Knowledge creation and innovation

Business Strategy

Gap

Business Processes

Dynamic, IT-based business processes
Multiple ways of doing business
Severe stakeholders’ pressure

Figure 3-3. Comparison between the World of Tradii and Modern Digital Business

The main reason behind this confusion in the atghowntext is the shift that the
business world experienced from the traditional svaf doing business to the new
ways of digital business, which feature a high lesfecomplexity and rapid change.
As illustrated in Figure 3-3, this transformatioashcreated a gap between strategy

and processes which calls for new ways of thinkibgut business models.



Nonetheless, the business model is by no meangendent; it intersects with the
business strategy as well as the business processkgling their supportive
information systems, as illustrated in Figure 3FAus, it creates a unique strategic,
operational, and technological mix. These intersast represent two crucial

transitional points to be followed by business aigations.

(1) Business strategy to business modehis is depicted by the first intersection
point which represents the first transitional stagecording to Porter (1980),
business strategy is a way by which a businessn@a@ton positions itself within its
industry through adopting one of the following genestrategies: cost leadership,
differentiation, and focus. However, at this stae, business organization translates
its broad strategy into more specific business itactural, co-operational, value
propositional and financial arrangements neededctoeve the strategic goals and
objectives of the business. Moreover, the businesgel in the first intersection point

is dependent on and derived from the businessegirat

Digital Business Organization

siness Business
odel processes
(o)

Business
strategy

C D
AN

Intersection
points

Information system

Figure 3-4. Business Model Intersection Points

(2) Business model to business process model along thigr information systems.

This is the second transitional stage represenyetthdd second intersection point. At
this stage, the business model acts as the basars{iom which the detailed and
operational business process model along withnisrination systems should be
derived. A business process is defined in ternfgatess elements (activities) whose

united behaviour allows the provision of a partuervice (de Cesare et al., 2003).



Information systems, on the other hand, continyoesierge from the adaptive usage
made by the users of ICT systems, in combinatioth ywrocesses so as to make
businesses function (Paul, 2007). However, altholoysiness processes and
information systems are derived from the busineedat) the latter does not define
precisely how processes and information systemxeeuted and run in a specific
environment. But, it implies options on which tosam different business processes
and information systems. For instance, having aerhet Enterprise Resource
Planning system (IERP) as one of the technologieaburces would affect the

configuration of value network related processeas iaformation systems. However,

they still can be designed and configured in ailfliexmanner.

3.4.4 PRACTICAL FUNCTIONS OF BUSINESS MODELS

The useful roles of the business model and thefit®meganizations can achieve by
appropriately employing the concept are highly gigant as they show the practical
importance of business models design. Generallgkspg, as illustrated in Table 3-4,
research into business models has looked at thimdsssmodel at three different
levels of analysis; at the organization level, reetwof organizations, and at the level

of a particular technological service or product.

Table 3-4. BM: Levels of Analysis

Levels of Brief Description Representative
Analysis Literature

This is the typical way of looking at the businedsnder and Cantrel
model. At this level of analysis, research is main(2000); Petrovic et al|
about defining an ‘organization’ business mode(2001); Amit and Zott
differentiating it from business strategy and stody (2001); Weill and Vitale

Organization the interplay between both concepts. It also exangin (2001); Chesbrough an

o

organization business model components, developmBosenbloom (2002),
and change methodologies, evaluation criteria [aAfluah and Tucci (2003);
success factors. Osterwalder et al. (2005).

Network of | The focus here is on how a network of organizatip@ordjin and Akkermansg
Organizations | collaborate and cooperate together in order toigeoy (2001, 2003); Haaker &
value through offering technological innovationstie | al. (2006).
targeted customers.

—

Service The focus here is on the offered technologicalfactg Van de Kar et al. (2003);
(Single or (product/service), whether it is a single or int#gd | Kamoun (2008).
Packaged) | (packaged). In other words, how to capture findncia
and other sorts of value from a potential capabdita
specific technology.

Applicable at all of these levels, the applied gsial (see Chapter 2, Iteration 1, pp.
47-53) reveals interestingly that the business rnhisda multi-purpose concept as its



utility is diverse; and that the concept can bedufse three main functions within

digital organizations, such as telecoms, as follows

(1) Conceptual tool of alignmentdaving established the reach of the BM concept as
an intermediate theoretical layer, the research mmwes a further step towards the
contextualization of the BM concept as a concepalighment layer. In this modern
digital world as opposed to the traditional on@nslating business strategy into
business processes has become much more of ang®allBusiness processes are
now mainly ICT-enabled. In addition, today’s busis@nvironment is more dynamic,
characterized by ongoing fast changes and sewakelsilders’ pressure all adding to
the complexity of managing modern ICT-based buseesTherefore, the business
model has risen to prominence as a conceptualab@lignment’ to fill the gap
between corporate strategy and business processhasding their information
systems, and to provide a crucial harmonizationregabthese organizational layers,
as illustrated in Figure 3-5. Nevertheless, forilesses to survive and succeed, the
business strategy, business model, and businessegses along with their
information systems, should be treated as a hamadrpackage. This package should
be reviewed continually to ensure its consistenay whe external environment as

well as the stakeholders’ interests.

Nature of Information

Highly aggregated Business strategy
A
A 4
Tactical Business model

A

A 4
Business process mode
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Figure 3-5. Digital Business Layers
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(2) Interceding Framework The business model signifies a mediating construct

between technological artifacts and the fulfilmentstrategic goals and objectives



including the creation of the essential economice/aas demonstrated in Figure 3-6.
Indeed, Chesbrough and Rosenbloom (2002) arguéalsatccessful business model
creates a heuristic logic that connects technicdérgial with the realization of
economic value [and that] the business model usltaient value from a technology”
(p. 529). Similarly, Kamoun (2008) argues that tBM becomes the blueprint of the
way a business creates and captures value from smwices, products, or
innovations.” (p. 638). In line with this approadfyan and Zhang (2003) argue that it
is not the technological application itself, buthexr the business model behind the
technological artefacts that makes for success alwvs hi-tech companies to

achieve their strategic goals and objectives.

Based on this standpoint, the business model psrtgasound translating method
essential to obtain and capture values from theqsed digital innovations. Indeed,
the technology is positive only if it addresses thquirements of its users in an
efficient and effective approach. The business rhddes been perceived as the
primary reason behind technologies’ success ourailln the telecommunications
sector, for example, the success of NTT DOCOMOrsode mobile services is
primarily credited to its well-designed businessdelan action (Ratliff, 2002; Ballon,
2007). On the other hand, the low adoption of WXWréless Application Protocol)
services is mainly seen as being due to the absd#redeasible business model and
its inappropriate configurations (Sigurdson 200uniér et al., 2003).

Attainment of

Technology TN Strategic Goals
Innovations an and o%jectives
Artifacts Models

Figure3-6. The Function of the Business del as an Interceding Framew

Appreciating this particular function for the BMhet author believes that the concept
can be perceived fruitfully as lbackbone(i.e. central and cohesive framework)
providing a consistent and systematic approach designing, evaluating, and
managing different technologies and their connectedvices and products, as

illustrated in Figure 3-6.



(3) Strategic-Oriented Knowledge Capitalfhe business model is highly critical
given that it portrays thenderlying logicof a business system, demonstrating the
ways in which businesses are performed and strategjectives are achieved.
Moreover, the importance of the business modelnt d@igital organization comes
from the fact that it is considered as a stratégnctional algorithm demonstrating
high-level business rules and practices. Thusnstwars questions related to value
creation and configuration in addition to value feqage; i.e. value created as well as
value captured. Despite its significance, busimasslels of organizations are rarely
articulated or defined explicitly (Alt and Zimmermg 2001). Most often they
represent a tacit knowledge in the minds of onefewv key managers within

organizations and are seldom communicated to others

Describing the business model explicitly has becanvéal necessity and one of the
most important organizational assets. An expliecisibess model enhances digital
business managers’ control over their businessesegnaables them to compete better
due to the appropriate and necessary level of nmdition that the business model
provides. This level of information also extendsgi@l business managers’
knowledge of how business organizations will adbpir strategy, business domains,
business processes, and information systems towibipehe complex, uncertain, and
rapidly changing digitalized environment. Thus,réhare potential improvements in
organizations’ abilities in achieving their strategoutcomes given that the
information that the business model offers is regithighly aggregated, which is in
the case of business strategy, nor highly detailduich is the case of the operational

business process model.

The author here suggests that explicit depiction of the BM could be positively
employed to mobilize organizational knowledge cpét last useful in enhancing
strategic decision-making functions and at the séime leveraging the practice of
the business model in action. The business modeexplicit - forms a critical

organizational asset or resource promising to pew digital organization with the
longest enduring competitive advantage. Hence andistent with Suchman (1995),
the author argues that by designing the businestehexplicitly and making it more

visible, a more initimate view of the businessiagt is realized.



These three functions of the BM concept are notuallyt exclusive. They can be
utilized simultaneously for different purposes aslgjectives within organizations.
However, the author assumes that the realizatiothef importance of business
models and their functions explains the signifieabehind the rise of BM research

with the advent of IT-centred businesses, such@setin telecommunications.
3.5 A CoNCISE DEFINITION OF BUSINESS MODELS

In this section, the author utilizes, in a systematanner, the developed hierarchical
taxonomy as a guideline to integrate the concegetsils into a comprehensive and
concise definition. The opening point in this dission is concerned with the meaning
of the term ‘model’. Osterwalder et al. (2005) defia ‘model’ as a “simplified

description and representation of a complex ewtitprocess”. Others argue that it is
an abstraction, simplification, and/or representaf reality (Stahler, 2002). Since

we are here concerned with the business termptlmaving provides a starting point:

The business model is an abstract representatioa dusiness.

Many ways can be used to represent a real entdly ag a business. For example,
these may include conceptual, textual, and/or dcaphrepresentations. Most
researchers consider the business model a coridepiman (2003) suggests that the
concept is an idea which could be expressed asbayor in words (Lambert, 2006).
Further, Palvia et al. (2006) indicate that a manerlld be communicated mentally,
physically, and/or verbally. Thus the definition af business model has been

enhanced as follows:

The business model is an abstract representatioradfusiness, be
it conceptual, textual, and/or graphical.

Economists depict a business as a production systerh adds value to the
environment (March and Hevner, 2007). Parkin (2G0QLes that the overall goal of
the business is to maximize its long-term valu®/IEC14662 (1997)(E) defines a
business as a series of processes, each haviegréyainderstood purpose, involving
more than one organization, realized through thehamge of information and
directed towards some mutually agreed upon go&tneling over a period of time. It
also defines an ‘organization’ as a unique framé&wafr authority within which a

person(s) act, or is designated to act, toward spuanpose. Drucker (1999) argues



that the next information revolution underlies thew definition of a business
organization as the “creation of value and wealMtreover, he is questioning for

whom the business organization is actually creataige.

However, many researchers have not distinguisheuelea the business goals and the
means by which they are achieving their goals abgoctives. Organizations are
conducting their business to achieve different ggaaild objectives based on their
classification, for example, whether it is a bussieriented (for-profit) or
governmental (not-for-profit) organization. Cregtimalue for customers is only one
of the means by which organizations achieve thageaiives and goals. Therefore, the

business model definition has been extended asAfsil

The business model is an abstract representation ah
organization, be it conceptual, textual, and/or graical, of all
arrangements that are needed to achieve its strategpals and
objectives.

As we saw, most researchers have defined the mssimedel concept based only on
some of its components. Nevertheless, based oprtveded taxonomy (see Table3-
2), we provide a more inclusive view that includealue proposition, value
architecture, value network, and value finance @lovith their building blocks.

Accordingly, the business model definition has bepdated as follows:

The business model is an abstract representation ah
organization, be it conceptual, textual, and/or graical, of all
interrelated  architectural, co-operational, and fancial
arrangements designed and developed by an orgamnatas well
as all products and/or services the organizatiorfes§ based on
these arrangements that are needed to achieve tiigteygyic goals
and objectives.

Abstraction implies simplification. This means thi#ie BM cannot represent all
aspects and/or details related to the organizatlmn, represents the business

hallmarks that depict the underlying business logitus the word “core” has been
added to the definition.

The business model is an abstract representation ah
organization, be it conceptual, textual, and/or graical, of all core
interrelated  architectural, co-operational, and fancial
arrangements designed and developed by an orgartnaias well
as all core products and/or services the organieatioffers based



on these arrangements that are needed to achievstitategic goals
and objectives.

Further, the business model is not only designed daveloped for existing
businesses, but also for future planned busingSsakler, 2002; Janssen et al., 2008).
Accordingly, to show the dynamics of BMs, a defomt of the business model is
finally presented as in Figure 3-7.

The business model is an abstract representationaof organization, be it
conceptual, textual, and/or graphical, of all coieaterrelated architectural, co-
operational, and financial arrangements designed dandeveloped by an
organization presently and in the future, as welk all core products and/or
services the organization offers, or will offer, bad on these arrangements tha
are needed to achieve its strategic goals and dbjes.

—

Figure 3-7. A Concise Definition of Business Models

This definition has the following characteristics:

1- It is comprehensive and generale proposed definition is comprehensive as it
encompasses all BM compositional facets; since Bidamental constructs {V
Dimensions), characteristics, scope, and BM prinpampose are all integrated. It is
also general given that it is applicable and usetulany modern ICT-based

organizations.

2- It demonstrates the flexibility of the businessodel representationthere is no
single way for a business organization to desciiise actual business model.
Representing the business model is a flexible pgcsince it could be represented
conceptually in an oral way, textually in a documegraphically for visual aid
purposes, or by using a mixture of these. Thesenseh representation are all
included in the definition.

3- It identifies the location of the business modelithin the digital business
organization: the business model concept is an intermediate l&gtween the
corporate strategy and ICT-enabled business presassluding their information
systems. This inclusion of this feature is mainthiaved through demonstratirige

nature of information the business model delivdvireover, the inclusion of
“strategic” in this definition shows that the bus#s model is mainly strategic-

orientedwithin different business organizations.



4- It represents the importance and the reasons ibdhdesigning and developing
the business modelthis requirement is achieved through emphasizimgkind of
arrangements needed to offer the desired valueopitign in order to achieve an

organization’s strategic outcomes.
3.6 SUMMARY

Despite awareness of the significance of the bgsimaodel to an organization’s
success in business, in particular digital businiese has been little consensus about
its basis. The business model concept is relatiwglyng but has been used
subjectively in various contexts. Consensus abaugingess model compositional
aspects is crucial since it represents a framewbogk theoretical underpinning which
researchers may apply to different industries witdifferent contexts. It is also
fundamental to practitioners since the businesseinoaolld be utilized as a reference

measure for their business performance analysis.

To address these issues, this chapter clarifietbulseress model concept. The author
reviewed the IS-related literature, classified thesiness model definitions, and
extracted a hierarchical taxonomy which was usea ggideline on which to develop
a more comprehensive and general business modekpgal framework. In this
chapter, the research provided a comprehensivelogital structure of the BM
concept showing that value proposition, value nekwaalue architecture, and value
finance are the main dimensions. This chapter r@geals the modelling principles of

business models as conceptual, multi-level, dynagnanular, and coherent.

Furthermore, the research has shown that the massineodel is an essential
conceptual tool of alignment in digital businesscdn be depicted as an intermediate
layer between business strategy and ICT-enableddrssprocesses in order to fulfil
the missing link created by the complexity of thigitdlized environment. The
business model is derived directly from the busnasategy on which the business
processes and the required information systemnsetk This chapter also showed
that making the business model more explicit heliggal organizations assess the
value of intangibles in their businesses sincdrifemation provided by the business

model mobilizes knowledge capital that supportsanizational strategic decision



making. Further, this mobilized knowledge signifias organizational asset that

enables a digital business to achieve sustainainipetitive advantage in its market.

The business model is also an important backboneefdhnological artifacts as it
leverages their success and facilitates the atembhnof strategic aims including
economic value. However, for business organizationsurvive and to succeed, a
well designed business model that ensures harmamrzamong business strategy,
business processes, and information systems isatrivkoreover, a business model
for a digital business should be reviewed contiyu&d ensure its fit with the

complex, uncertain and rapidly changing externairenment. Adding to the body of
BM scientific knowledge helps practitioners such raanagers, business model
designers and evaluators, and industry consultaatize the most appropriate BM to
achieve their strategic goals and objectives.

The author in this chapter proposed a novel uniB&tl framework which takes into

account the different views expressed in the Bdiure and incorporates new mined
knowledge based on the applied analysis utiliziogtent analysis methods. It is
hoped that this generic, comprehensive, and unifiexiness model framework works

as a reference model and enables consensus thabthget been achieved.
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4.1 OVERVIEW

This chapter aims to inform and advise mobile sendesign and engineering by
looking at this issue from a rigorous and holigizspective. To this end, this chapter
puts forward a novel ontology based on businesseintiinking. The developed
ontology builds upon the four primary dimensionatthave been introduced in the
previous chapter (See Chapter 3, pp. 78-84) foptirpose of effectively designing

business models of mobile data services. These design dimensions arealue



proposition value network value architecture and value finance Within these
dimensions, sixteen key design concepts are irfashtalong with their elements,
interrelationships and rules in the telecoms serbigsiness model domain and clear

semantics are produced.

The developed ontology is of value to academicsgaadtitioners alike, particularly,
those interested in telecoms strategic-orientedT IShd business developments.
Employing the developed ontology would systemizebieo service engineering
functions and make them more manageable, effectiad, creative. The research
approach to building the mobile service BM ontoldgjlows the design-science

research paradigm, as discussed in chapter 2.

4.2 INTRODUCTION TO THE V4 MOBILE SERVICE BM ONTOLOGY

Mobile telecommunication providers have recentlgceld more emphasis on data
services and their associated products. This isusec telecoms consider that the
number and types of services and applicationsdhatbe developed on the basis of
data are way beyond those that can be creatededpasis of voice; and thus data are
more flexible. This consideration however highlglite strategic importance of data
services to telecoms as they promise to expand thustomer bases and generate
more profits. This specific issue is highly pertih@specially with the saturation of

the voice market and the economic downturn.

Designing and engineering mobile data servicesdsmaplex undertaking (Lyytinen
and Yoo, 2002a; Bouwman et al., 2008). It is a ifadéted process that requires a
thorough examination of a number of critical corisepalong with their
interrelationships. Mobile service engineering, séeks for innovations, usually
requires involvements from one or more departmemsthin mobile
telecommunication providers in addition to the jpgvation of many parties within
and outside the telecommunications industry (Fantamd Sgrensen, 2005; Yoo et
al., 2005). The main aim of such mobile innovatjdmswever, is to create enhanced
value to customers and hence, subsequently, maxitmie captured value (e.g.

revenues, knowledge about market, reputation, leyctg¢lecoms.

Aiming to advise and inform mobile service desigm @&ngineering in the mobile
telecommunications industry, this research devebopsvel ontology that identified
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the main design constructs along with their prapsrand semantics. The author now
provides an introductory summary about the developetology. This summary is

further elaborated in the following sections.

This research suggests that when telecoms are goigrggineer mobile service BMs,
they need to address sixteen critical design cdecepganized in the following four
dimensions, as illustrated in Figure 4-VALUE- PROPCSI TlI ON, VALUE-
NETWORK, VALUE- ARCHI TECTURE, andVALUE- FI NANCE. These dimensions
represent the upper-level constructs of our ontolgd we term this the “4/Mobile

Service BM Ontology”.

v v

Value Value
Proposition Finance
Produc-Service Tatal-Cos-of-Ownershi|
Intender-Value-Elemen - Pricinc-Methoc

Targe-Segmer Revenu-Structurt

__ Relationshi| — Network-Mode

—_ Flow-Communicatio — Actor

—_ Channe — Role

Governanc

Figure 4-1. Design Dimensions and their Constiti@ggign Concepts

The dimension ofvalue propositiondefines the mobile data service in terms of
functions and requirements, and their add-valueglbe mobility and ubiquity. It also
includes a definition of the target segment fors tharticular service including the
market(s) and sector(s) that the telecom is targdby this specific service/alue
architecture is a broad plan that specifies all necessary teohnological and
organizational arrangements in terms of resourndsfzeir configurations, as well as
core competencies that a telecom is equipped witbrder to be able to deliver its
mobile offering in an effective manner. Thalue networkdimension is concerned
with the development of needed core collaboratiand co-operations with other
related businesses. Finally, theue financedimension is concerned with configuring
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the financial details of the service in a way tkasures it economic viability and

profitability.

However, the design and engineering of mobile dasevices and products is a
complex undertaking. Not only the number of aspegamined in such a process is
large, but also these aspects are diverse in nafiure design constructs; i.e.
dimensions and concepts along with their constituglements, are very much
interdependent, as demonstrated in Figure 4-2. éJeaddressing them separately
without taking into consideration their interretatships is neither sufficient nor
effective. One action or alteration in one conogptuld normally trigger changes in
other concepts so as to keep the service feasillesaccessful. This is because, for
example, what is financially viable may not be gafor value proposition purposes,
or may be difficult to configure and maintain, oayneven be hard to acquire through
the value network actors. Thus, a holistic aligntreerd a coherent trade-off amongst
the service BM components are necessary. Telecoos wonsider that design
concepts interact with one another and should alssure that they enforce each
other. However, this issue pertaining to the irdanectivity of design concepts
allows normally the design process of innovativebiteodata services to go through a

number of iterations before the final version af gervice evolves.
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The defined constructs and tasks within the dewalopntology do not necessarily
follow a linear sequence; rather a set of taskedtlecting, processing, and analyzing
relevant data and information that can fruitfullyide processes and decisions related
to mobile data service design and engineeringhénnext sections, a more in-depth
discussion for each dimension is provided clarifyithe mobile service design

concepts in addition to their constituent elemeamis interdependencies.
4.3 VALUE PROPOSITION

The VALUE- PROPCOSI TI ON dimension embraces the first three concepts of
designing mobile data services: (PRODUCT- SERVI CE, (2) | NTENDED-
VALUE- ELEMENT, and (3) TARCET- SEGVENT, as demonstrated in Figure 4-
3. This refers to the following questions: “what tise offering of a particular
telecom?”, “what sort of value is incorporated withhat offering?” and, “who are

the targeted customers that are most likely tordele proposed offering”?

VALUE-PROPOSITION

& %,

part-of

0.x 1% 1,6~ 1%

encompasses
deliveredTo

indicates/indicatedBy

Figure 4-3 VALUE- PROPOSI Tl ON Dimension

4.3.1 PRODUCT-SERVICE

This concept describes the potential mobile sefs)calong with the information
provided to target segments. New services are itbescby attributes such as; name,
type, functions, and technical/non-technical regmients. Consider this example;

Orange offers a service calletick it. This service is categorized asemtertainment



servicewhere its main functionality is to provideformation on demandrhe sort of
information the service provides includes the katesmovies, sports news, general
news, quotesand weather forecasts. For customers to utilizedérvice, they need to
beOrange subscriberand to have phase 2+ handsetevices.

This sort of information is useful since (1) it g& an indication about segments
seeking and willing to use such services; and t{(2)elps in judging the service’s
feasibility through estimating the size of targegysient and matching the features of
the service with customer details. For example n@eahas estimated that 100,000 of
its youth customers are potential users ofGhekit service. But if only 10% of these
customers havehase 2+ handsetdhe size of the target segment is significantly

reduced (to 10,000) which may affect ttiek it service feasibility.

At this phase, it is also of great importance ttalglssh the strategic objective of the
new service and to make sure it is consistent With telecom’s overall strategy.
There are a number of reasons why services mayebgried and launched. For
instance, some services are launchetuitd or sustain the telecom’s image the
market, thus primarily not forevenue generationin some other cases, the target
could be to generateash flowor even toadhere to regulationsMoreover, some
services arelisruptivewhilst others are ordinarstructural services. The reason why
the identification of the service objective is sfgrant is that configurations within
the design concepts differ substantially acrostedint objectives. Proceeding with
the design while objectives of services are unkn@nlikely to have serious negative

consequences.

When examining mobile data services, innovati@eomes a key concept as it is a
main source for gaining competitive advantage asd a key driver of economic
escalation. Innovation however is a dynamic prod¢kasis initiated by an idea and
afterwards is fully transformed into practice. Qinthe telecoms industry is highly
dynamic, experimentation of ideas through, for eplnsimulation software, focus
groups, and/or market surveys becomes essentibetdevelopment of thriving new
services. In this context, experimentation couldibpicted as a battle of right versus
might where only successfully experimented ideasectrue. In other words, since a

mobile service is valuable only if it fulfils custer needs or solves business



problems, only those specific services that addes&b the targeted customers might

be considered as candidates.

Innovation in mobile data services facilitates thegoduction of novel services that
are not only new to the telecoms offering them, blso to the whole telecom
industry. It is the discovery of different produservices that aim to increase the
economic value either by attracting new customacseasing the traffic generated by

the existing ones (Markides, 2006), or reducing eosl ensuring efficiency.

Innovation however does not necessarily entailde&ced overhauling of the telecoms’
existing services. It could be due to the provisibm new product or service. It may
also come from discovering a new way of deliveramgexisting product or service.
Associating new values with existing services reenés another source of
innovation. It is also possible through adoptingvngricing methods to existing

products and services.

4.3.2 INTENDED-VALUE-ELEMENT

This concept mainly looks at the kinds of valuedeims intend to give to customers.
Adding value depends on the ability of a teleconprimvide customers with services
that meet their preferences throughout their ligele This is vital since customer
satisfaction leads to customer retention and lockv/alue is basically created when
the benefits associated with services are equivaleexceeding the offering’s total
price where the latter includes (Slater and Nar2800): search, operating, and
disposal costs in addition to the purchase pricat B the telecoms highly
competitive market, this is not sufficient to guatese success. Unless delivered values
are different or unique, they should surpass thiedieered by competitors to win the

market.

The notion ofvaluein the mobile telecommunication industry can bareed from
different standpoints. From a technical perspectmebile value can be established
by many factors such as time-critical arrangemesificiency ambitions and those
relating to on-the-road situations (Van de Kar ket 2003). Indeed, the mobility
feature is considered a primary value element m itiobile telecommunication
industry as it provides users with mobile solutiowd restricted by time and space

factors. But to enhance the mobility value elemeaspects related to connectivity,



availability, and reliability are essential to bensidered by telecoms on a continuous

basis.

Value offered to mobile customers can also be caisgd asquality and economy
related. Whilst the design of economy-based vatmesimple as they only depend on
the cost of services in addition to the adoptedimpgi and billing methods, the design
of quality-based values is multifaceted as thessssent criteria of mobile Quality of
Service (QoS) is wide-ranging. Factors related tdite QoS could be categorized as
(Chae and Kim, 2001):Connection (stability and responsivenessy;ontent
(objectivity, believability, amount)interaction (structure, navigation, presentation,
design and ease of use, size, colour), @adtextual(timeliness and promptness). In
m-commerce applicationssecurity and privacy are also considered key quality
factors. Furthermore,qlality of life¢’ factors (Amanatiadis et al., 2006) in terms of
free utilities and services which depicts how friendly and gemera telecom is;
environment which shows the extent to which a telecom is acting an
environmental-friendly manneentertainmenthat depicts the sort of amusement that
is communicated to users; apdblic inferencerelated to radio spectrum allocation

are also relevant.

From another standpoint, value can be perceivadilsarian or hedonic Utilitarian
value is the effective achievement of a utilitarigmal which is often suitable for
customers classified as problem-solvers (Pura, RQ@fcation-based services is one
example of mobile services providing utilitarianlues such as finding the nearest
petrol station, although such services can alseigeolocation-based games which
deliver hedonic values. Essentially, hedonic valaes delivered when mobile
services successfully provide users with fun anpbyenent. Further examples of

hedonic services include mobile music and videpscli

The value delivered by mobile services could alsadrognized asmotionalin that

it fulfils people’s needs, for example in relatido status and independence.
Technology is also playing a role here as it haspibtential to deliver what is called
epistemic valu¢see Sheth et al., 1991) that entice customeksrigdor curiosity and
novelty experience as well as new knowledge adipnsi The value otime is also
relevant. Users may favour a particular telecomabse it provides them with novel
services and products faster than rivals do, ondexause the telecom responds to



their queries and questions more promptly. In giecbms sector, there are also very

powerfulnetwork effecteandbrand valueghat can be communicated to customers.

Having discussed sorts of values in the mobilectatenunication sector, the question
here is what sort of value elements should sedstgners and engineers encapsulate
within the new service? Although this issue is ctem@nd has no easy answer, this
research suggests that no matter what are thetextlealue elements to be delivered
to customers, they should (1) meet the terms of#éneice objective, (2) comply with
the telecom’s overall strategy and vision, (3) basistent with the target segment
nature and behavioural patterns, (4) be able toetigered efficiently and effectively
through telecom’s infrastructure, structure, tedbgal architecture, and value
system, and (5) be positioned successfully botiermally within the existing service
portfolio, and externally within the services o#fdrin the market by other rivals.

4.3.3 TARGET-SEGMENT

This concept describes the nature of the targetggdhent by a particular telecom
service. Segmentation of customers implies clusgethem into different groups
based on shared common properties and charadsriS§egments might involve
customers identified as individuals, groups, oraoigations. In choosing their desired
customers, telecoms could focus on a niche or asnmmaarket. This might be
considered as a local, regional, or even internationarketplace. Usually when
customers are individuals, segmentation is donetitiging their demographic details
including income, patterns and trends, and culturarms. If customers are
enterprises, segmentation is done on the basisnef @ more of these factors:
enterprise capital, size, revenue generated frenetherprise, sector, industry, and so

on.

The high level of dynamics in today’s marketplacakes, in particular, managing and
tracking this information one of the most essendigpects to ensure services are
successful. Segmentation is vital since targesngbiout choosing profitable clusters.
It helps in responding to changes in demand mommptly and effectively.

Segmentation is also fruitful in evaluating exigtigroups or segments, and deciding

which one to ignore, add, or cultivate.



4.4 VALUE NETWORK

Contrasting the design of the mobile voice serwitech is traditionally carried out
by each single telecom, the development of mobi¢a dservices, due to its
complexity, calls for participation and collabotatiamongst many actors possessing

different expertise.

The implications of this have changed the busimakss of the telecommunications
industry. For instance, cellular infrastructure ldgment is no longer a major
problem, but how to co-operate in a much more cempystem to launch innovative
services efficiently and effectively is much mofeaaconcern. Currently, it seems that
analyzing the mobile telecommunications industryterms of avalue chainis no
longer an appropriate or valid mechanism (Peppad Rylander, 2006; Ballon,
2007; Bouwman et al., 2008). This is because theept has been developed when
the relations between firms were somehow simple lamehr. To deal with this
particular issue, the concept ofvalue networkhas emerged to be used as a more
appropriate analytical lens when looking at todaygsplex collaborations including
non-linear relationships such as the relationshipsngst mobile network operators,
content providers, content aggregators, etc. in hmebile telecommunications

industry.

Designing powerful value systems is critical to suecess of mobile data services. In
explaining why i-mode services are generating higienues in Japan, while data
services in Europe and USA are struggling, Takéstsuno, the NTT DoCoMo’s
managing director for i-mode services, argues thatproblem is related to market
arrangements and structure (Natsuno, 2003). Heusdithat proper value systems
that support the creation and delivery of mobileises are still absent in Europe and
the USA.

The concept of a value network might be best peeceand presented as a ‘multi-
party stakeholder network’ (Gordijn and Akkerman2801), as it depicts the cross-
company or inter-organization perspective towargating and capturing value from
innovations. This concept demonstrates the way hichvtransactions are enabled
through the coordination and collaboration amomgsties, multiple companies and

stakeholders (Campanovo and Pigneur, 2003).



Developing effective value network is a very chadlimg aspect as it includes actors
and issues uncontrollable by the telecom. The eggnalysis in this research reveals
that if telecoms are to fruitfully design powerfudlue networks, they need to

methodically examine seven design constructs armgr timterrelationships (See

Chapter 2, iterations 1-3, pp. 46-59), as signifre@igure 4-4. The identified design

constructs are as follow¢:1) NETWORK- MODE; (2) ACTOR (3) ROLE;

(4) RELATIONSHI P; (5) FLOW COVMUNI CATION; (6) CHANNEL;

(7) GOVERNANCE. The issues to be delineated while consideringh edgsign

construct and their relations to other construmtsdiscussed below.
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441 NETWORK-MODE

Concerning the development of innovative mobileadsrvices, telecoms can create
networks ranging from being fully open to totalljosed. The design of open
networks implies that any actor can participat@ulgh offering ideas. On the other
hand, the initiative of closed networks entailst titieas and contributions can only
come from a selected number of actors who are derei eligible to participate.

Sometimes, the mode of the value network is neitb&lly open nor fully closed.



This is normally the case when the initial valueéwtgk establishes certain criteria
and rules for participation and if actors strattigse criteria then their participation in
the network becomes possible. Such value networksnarmally called “walled-

garden”. In this research, the walled-garden maebnsidered as one type of closed

network given that the rationale behind this maslelonsistent with closed networks.

However, we postulate that selecting the mostnittmode for the network is a

challenging course of action. This is because wffesettings and requirements call
for different sorts of configurations. Supportinget idea of open networks,

Chesbrough (2006) claims that this kind of netwaekign is the only way to thrive in

the new innovation landscape. The argument is dhedting open networks allows

firms to harness external ideas while at the same leveraging their in-house R&D

outside their current operations.

Unlike Chesbrough, Pisano and Verganti (2008) ariipa¢ there is no one single
approach that is successful at all times and tleatdthg on how best to leverage
outsiders’ power is no easy task. Because of tpéezpanalysis in this research, the
author aligns his views with those of Pisano andgeeti. To give just a few
empirical evidences supporting this standpointsater the following examples. Both
SMS and WAP have been developed following an opeden Whilst SMS is
recognized as a massive success, WAP is largelsidemed a failure (Kivimaki and
Fomin, 2001). On the other hand, i-mode servicetaadPhone have been developed
following a closed mode and are both consideredessful; though i-mode service is
not perceived as such outside Japan (Hung and 20€16). In retrospect, the current
research postulates that each network mode hasviidrade-offs; thus telecoms has
to choose what best suits their settings, as iitesti in Table 4-1.

Indeed, open networks attract a wide range of ideas varied domains and
perspectives, but screening them is time-consunaing expensive (Pisano and
Verganti, 2008). Moreover, aligning interests anohlg of participant actors is
challenging when an open network mode is followed also harder to manage and
coordinate with open networks. On the other hartterwa telecom comprehends the
needed knowledge domains; users and market regemtsmand which parties and
actors to draw on, then a closed network modebissiclered highly effective as it
would facilitate the development of the best pdsssiolution or innovation. However,



it seems that it is more difficult for a telecom ftom a closed network where the
number of needed actors is large and when thesesaate coming from different

knowledge domains. Moreover, following a closedvoek model may lead telecoms
to lose valuable opportunities and ideas availahitside the scope of the selected

actors.
Table 4-1. Network Modes (Compiled after Pisano dacganti, 2008)
Mode Advantages Challenges When to use
Open « Attract a wide » Screening ideas is time-¢ You can evaluate the
range of consuming and expensive proposed solutions cheaply.
knowledge « Aligning different » The requirements are not
domains. objectives of participants isvell-defined.
more challenging.
« Harder to manage and
coordinate.
Closed « Youreceive < You have to know how ¢ You need a small number
the best solutior to identify the right of problem solvers.
easier and knowledge domains and « You know the needed
quicker as pick the right actors. knowledge domain.
contributions  « You have to fully * You have the requirements
are most likely identify user and market well-defined.
to be more requirements. « You know which actors to
qualified and draw on.
trusted. « You can afford the

possibility of losing valuable
opportunities.

The decision whether to follow open or closed nekwaode would highly affect the
success of the developed mobile data services. Eremesearcher standpoint, neither
closed nor open mode guarantees absolute suctesthé best match between the
telecom’s attributes and the features of the twibaboration models that allows

telecoms to engineer more innovative mobile sesvice

442 ACTOR

This design construct is concerned mainly with tdgimg the core economic actors
(i.e. business partners) the telecom need to colbdd and co-operate with in order to
engineer, launch, and deliver particular mobilevises effectively. In the case of
adopting an open network mode, the telecom is feguired to screen all received
ideas and decide which ones are to be implemefteereafter, those parties who
have provided the ideas to be implemented will égarded as the network actors.
But, if the telecom is pursuing a closed networldedhen the telecom would be able

to immediately identify the actors to be involvealsbd on the defined requirements.



In both cases, the next step is to explicitly defihe knowledge domain(s) of each
actor and link the actor with the requirement(syvauld contribute to. This would
eventually identify the positions of actors in #mire value system and their possible

contributions.

The ‘ACTOR concept however does not only include businessi@art but extends to
incorporate customers, other organizational stdkiein® such as regulatory bodies,
and even competitors. Examples of business actatade engineering equipment
and cellular infrastructure vendors, IS-IT applicat vendors, manufacturers of
cellular devices, content providers and aggregatelscoms retailers, intermediaries,
distributors, and ISPs.

Other actors which might provide complementary ises/also need to be identified.
For instance, in the case of provisioning mCommeserrices, telecoms establish
relationships with actors from the financial sedi@ig. banks) to handle and manage
payments and billing issues. For example, for NTOCDMo i-mode service, building
collaborative relationships has extended the teheconication sector to include
actors from the outside. Although NTT DoCoMo is thetor handling the billing
function within the i-mode value network and rewagditself for this extra role by
applying a 9% commission on service subscriptibhas also partnered with leading
banks developing new forms of payment and monelecodn. It has also partnered
with Coca-Cola allowing i-mode users to use thaindsets with Coca-Cola vending
machines and charge transactions to their i-motle. [io build a strong base for
these international collaborations, NTT DoCoMo kkshed, in 2000, a strategic
alliance with AOL-Time Warner to provide rich conteand marketing for i-mode in

the English language.

As telecommunication regulatory commissions argiptakey roles in deriving and
shaping the telecom sector, these legal bodiesalame considered key actors with
which telecoms need to interact and adhere to.ehdeegulatory bodies are relevant
as they manage issues related to privacy, secudiio spectrum availability,

licenses, patents, and intellectual property (IP).



443 ROLE

Describing the main role(s) of each actor is thenntlaeme of this design construct.
While the role of different customers could be dynuplescribed as service
supplicants, they could also play different sigafit roles in service development
(e.g. Lacucci et al.,, 2000). However, the rolesyg@th by enterprise actors (i.e.
business partners and other organizational statefs)lare much more varied; thus
the current research places more emphasis onstug ito enhance the understanding

in this context and help telecoms developing manegyful value networks.

This research distinguishes betwe&mctional and strategic roles played by
enterprise business actors in telecoms value nkswdihis distinction is based on
how telecoms need to recognize the contributionsctdrs concerning value creation
and the overall success of the telecom. The funatimles of actors are diverse based
on their knowledge domain, experience, and spgciat illustrated in Table 4-2. For
example, the functional role of content provideraynsimply be defined as creating
and supplying original content in the form of teaydio, graphics, and/or video,
whereas the functional role of equipment vendorsiccde defined as providing
cellular radio infrastructure, devices, network laggtions, and/or handsets.
Furthermore, actors in the value network might a@lsy contributing functional roles
in service-product provisioning, and mediating soleetween the telecom and its
target segment in which they provide channels aoddect function such as

distribution, sales, and marketing. They might gdedorm after-sale functions.

Banks may provide a source of finance in termsoah$ and credits to establish,
expand and run the telecom business. They canaamfs@s payment gateways in
which they manage issues related to payments aodcgiations. Further, regulatory
bodies play major roles concerning pricing, entryrtarket, competition regulations,

patents, and intellectual properties.



Table 4-2. Main Actors and their Functional Roles

Category Actor Functional Role
Access Device Provide the physical cellular devices such as il
Manufacturer phones, personal digital assistants (PDASs),
smartphones.
Network Engineering | Provide the physical cellular network a
Hardware Equipments Vendors | telecommunication  infrastructure  and  acc
Vendors equipments such as transceivers and backbone swi

and routers.

Computing Equipment

Vendors

Provide computing equipments along with th
network-oriented and security hardware. This inehi
servers, workstation, computers, switches, firesya
and routers.

Content and

Technology

Application
Providers

Network engineering
application vendors

Provide the soft infrastructure such as network
telecommunication management, control, netw
diagnostic, and optimization systems.

Middleware and
Integrators (software
interfaces)

Required to run software over telecom’s hardware
technical management and users’ usage purposeg
example, software interfaces are needed to tedhni
manage different switches and routers; remote ag
applications are required to maintain dist
infrastructure; and operating systems could beiredy
to be installed on handsets for content transmisaial
application-run reasons.

Software and
Application Providers

Provides needed software such as operating systen
development platforms, and simulation software.

Portals

Enable telecoms customers to access diffeegvices
through multiple virtual communication channels.

Content providers

Provide needed data, information, graphics, and
applications to be communicated to cellular custsme

Content Aggregators

Syndicate and fuse the provided content information
which includes “customization-to-fit” process.

Third Parties
and Payment
Gateways

Payment Gateways

When mobile commerce is offer@ginpnts gateway
represent an intermediary (third party) which pde&
different methods of payments to cellular users.

(Wireless) Application
Service Providers

Usually they remotely host and manage and numbe
applications and services for telecoms.

Finance and Billing
Services

Mobile networks and telecom operators frequently r
on a third party to manage the billing services.

Retailers and
Distributors

Perform distribution, marketing, and sales operaty
telecom services.

Network and

(Wireless) Internet
Service Providers

Provide Internet accessibility to cellular customer
using mobile internet services.

Other Mobile
Telecommunication

Provide additional services to their customers ssch

Service access and roaming.
Providers Providers (Competitors
Mobile Virtual Buying or (leasing) network capacity which is then
Network Operators utilized to provide services under their own brand
names.
Regulation | Government, Manage issues related to privacy, security, spectru
Authorities | Telecommunications | availability, licenses, patents, and intellectuaierty
and Bodies | Regulation (IP).

Commissions
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The strategic roles on the other hand refer to what key objestiand benefits a
telecom is achieving by having a particular actothin its value network. The
combined strategic roles played by all involvedoegtsignify the main motives for
telecoms to create and form their own value netw®tks research identifies eight

mainstrategic rolesas follows.

» Resource Allocatianprincipally, telecoms may not have sufficient qeses to

offer competitive and novel mobile data servicelsug, they establish relationships
with different economic actors to get access temd resources and link them to
their own assets. Sometimes, building relationshiipls particular actors is not even
a choice but rather a necessity. This is mostlycdwe when the situation includes
factors as rarity of needed resources, patents,tlamdexistence of technological

fabrication secrets (Camponovo and Pigneur, 2003).

« Efficiency consistent with transaction-cost theory (see ifilson, 1985), telecoms
may find it more efficient to collaborate with otheusiness actors to acquire needed

resources and specialized skills than possesdingsalurces by its own.

» Risk Mitigation especially when the cost of investment is masamn the success
IS not quite guaranteed, it is advantageous fectehs to cooperate with partners to
create new services rather than doing it by itSeilis factor has become one of the

major motives particularly after the current ecomdownturn.

 Effectivenesswhen designing new data services, telecoms mengreze that this

could be launched only by the existing resourcet aapabilities. But, if so the new
service would lack some important values that asemtial to make it unique and
competitive. Telecoms in such cases may find itemeffective to add a new actor
possessing distinctive resources and capabilitesissto launch competitive, high
quality services. Co-branding is an example ofdbee competencies resulted from

the collaboration in this context.

» Time-to-Market the telecommunication sector is highly competitand time-to-
market has become one of the main approaches giteteroms sustainable
competitive advantages by being market leaderspgmakeers. Many ideas for new

services are shared amongst telecoms where thefr@ach is not only to find the



most appropriate services to launch, but also itapty to launch them before other
rivals do, if it is to become a winner. Retrospeslyy, telecoms may approach new

actors if they could aid in shortening servicesidito market.

For example, regarding i-mode service, it was neffieient and also more effective
for NTT DoCoMo to collaborate with content providesind handset manufacturers
than playing their roles by itself. This is becatise latter calls for huge investments
and a learning curve that is most likely to (a)verg the telecom from getting the first
mover advantage; and (b) eliminate the advantagangfloying the existing PDC-P
as a network infrastructure that was good enoughmake the service successful by

then; given that technological innovations are emey rapidly.

* Agility: In the dynamic and fast growing telecommunicaseator, value network
formation might be the best way of achieving fleld§p and providing faster response
to changing needs.

* Intelligence telecoms through collaboration, cooperation amutjR&D can create
a ‘collective mind’ (Fontana and Sgrensen, 200B)stfacilitating intelligence in
relation to new opportunities and means of creatugjivering, and exchanging

advanced value.

» Enlarging customer baseby collaborating with other organizations, telexsomay

aim to expand the size of their customer basesaling the opportunity to access and
interact with the customers of the actors theyatmltate with. For a telecom, this is
an easier, faster, and more effective way of acgymew customers than undertaking

this important issue solely by its own.

However, understanding roles from this perspectilews a telecom not only to
identify its position within the network, but alsiee positions of other actors. This is
pertinent as it gives better indications of thesilwe value to be captured by the
telecom. This issue is also important as it heffiescoms in understanding, managing,
and controlling its different links with the vari@actors included in its value network.
Indeed, this method of analysis would allow a tetecto accurately identify the
functional and strategic contributions of each acfbhe size of each actor’s
contribution should be reflected on its proportadrthe captured value so as to keep

the business network healthy and sustainable. kample, one of the important



reasons that have facilitated the creation of sumtée and powerful value network
for i-mode in Japan is related to NTT DoCoMo naoingegreedy and allowing actors

to capture fair values based on their contributions

4.4.4 RELATIONSHIP

This design construct is about identifying the sart links telecoms need to establish
with their value network actors. The relationshiptween telecoms and network
actors could take the form of strategic allianced partnerships, affiliations, joint

ventures, mergers, acquisitions, or any other sogitype. The importance of role(s)
each actor plays indicates the appropriate kindetationship the telecom needs to
build with that actor. For example, a sourcing tielsship seems sensible for
acquiring middleware and other software systemsilsivisome sort of strategic

partnership appears to be more rational when esiatn an association with actors
like content and internet service providers as ttedes are more substantial in mobile

data services.

Establishing appropriate relationships with valwwork actors is important given
that actors follow different approaches with diéfiet types of relationships. The
differences in the approaches include the levaifofmation exchange along with the
type of this information, the level of accepted mipa to be taken place, and the level
of willingness to collaborate and cooperate. Thaeefthis research advocates that the
success of telecoms BMs depends to some extenheortypes of relationships it

maintains with various players within the valueteys.

The kind of relationships telecoms develop and taainwith their customers

represents another facet in this concept. Custoarershe main sources of revenue;
thus creating positive relationship dynamics witierh is vital. This helps create
intimacy and positive relationships with customi@tamel, 2000). Telecoms however
need to collect relevant information concerningirtheustomers based on the
established relationships. Based on analyzing elleated customer details, telecoms
need to profile and segment their different kincdco$tomers and provide them with

customized services that fulfil their needs.

Telecoms could start building their relationshipthwheir target customers at a very
early stage. Customers could be utilized as a sooifredeas. In this sense, telecoms



are respondents to customers’ requests and neelégsoms could brainstorm a new
service idea with its potential customers, listemhieir anticipations and expectations,
and collect major information that could help intela stages of the service

development. Before the roll-out stage of differaetrvices, customers could be
utilized as service testers, and after the promisibservices they could be employed
as service evaluators. Retrospectively, customeolvement at different stages is

very helpful to telecoms as not only because ildcte considered as an enabler of
offering successful services, but also becausevésgcustomers the feeling that they
are important and part of the telecoms corporafidis issue however would enhance

the intimacy, satisfaction and loyalty of customers

4.4.5 FLOW-COMMUNICATION

This concept addresses the objects communicatedgenwearious actors connected
in value networks. Hence, it helps service engméenrepresenting value exchange
streams amongst the involved actors so as to mhbken tmore controllable,

manageable and effective.

The importance of this construct comes from the tiaat relationships with different
actors are enriched by materials communicated legtwieem. These materials can
take the form of information, knowledge, money, darats, services, hardware,
software, documents, agreements, and any othevardleobjects. There are two
scenarios for objects’ communication or flow; olbgefiowing between (1) telecoms
and customers, and (2) telecoms and enterprisesadtothe former case, consider
this example; telecoms create intelligence by ctlg information about potential
customers. Based on that, they provide them wittpgaeful servicesln response,
customers allow telecoms along with other netwartors to capture value through
communicating money and providing other intangibkenefits such as feedback
information. In the latter case, consider this eplancontent flows from content
providers to content aggregators. The aggregaleasise, format, edit, customize and
combine relevant content and communicate it toctetes to be used by services.
After revenue is generated as customers paying diglivered services, each
participating economic actor (i.e. business pajtrreceives its share from the
captured value.



4.4.6 CHANNEL

Examining the communication media or ports usedctonmunicate materials
amongst actors as a result of their establishedioakhips is the main theme of this
design construct. Channels could be physical artreleic, and can range from being
manual to fully-automated where technological systdalk directly to each other.
Within the value network of innovative mobile datarvices, employed channels
could be physical or electronic, and can range fo@ing manual to fully-automated,

where technological systems talk directly to eaitieio

The versatility of channels depends on the charatits of the channel on one hand
and the attributes of the objects to be commundcaiéh value network actors on the
other hand. Thus, a channel couldlibgted in a sense that only one kind or class of
objects can be communicated through that channelersatilein a sense that more
than one class of objects can be flowed throughghrticular channel. From another
perspective, channels can be distinguished bas#geomumber of objects that can be
communicated or flowed through one specific chanakelthe same time; i.e.
concurrently. If only a maximum of one object is ie communicated through a
channel at a single point of time, then this chamesgarded aatomic where as if
the channel is able to carry a number of objectwrénthan one) simultaneously, then
the channel is consideragigantic Given the complexity of mobile value networks
and the variety of established relationships anérdity of objects to be exchanged,
we recognize that it is important for telecoms topey different channels since
communication ports are used with different actorsdifferent functions including,
but not limited to, design and engineering, customedationship management,
collaboration and communication, distribution algjistics, customer service, and

marketing of innovative mobile data services.

Furthermore, arrangements in value networks incloolestructing interfaces with
customers. In addition to physical communicatioarctels including intermediaries,
telecoms are exploiting the Internet and other @ased technologies such as portals
and CRM tools to develop valuable virtual commuti@a mechanisms with their
customers. The number, type, customer reach capeyiland the quality of
communication channels telecoms build and maintaih their customers and other

network actors (e.g. business partners) are driticeuccess.



This design concept is highly related to the formee (i.e. flow-communication) as
service designers and engineers need to selechadisé appropriate channel at each
single flow of objects amongst value network actdfsr example, information
concerning potential customers could be commurdcatdually to telecoms using
software agents as channels; whilst to communipatéicular mobile services to
customers, special handsets may be used as conatianimedia as in the cases of
Apple iPhone and i-Mode which are fully discussadthe next chapter. Another
example is the use of ‘iD payment terminals’ byada NTT DoCoMo users. These
terminals are used as contactless channels wherg nised only to wave their i-mode
compatible handsets over the merchant terminabtoptete the financial transaction

and pay using their mobile handsets.

4.4.7 GOVERNANCE

The concept of governance here can be viewed at léwels: (a) the mobile
telecommunications industry; and (b) the value oetwAt the level of a mobile
telecommunications industry, governance is managed tackled by regulatory
commissions and other legal bodies. These regal&iddies are in charge of setting
out rules and regulations for the industry as aleihbhey issue licenses for telecoms
concerning different mobile standards and techneftygmanage telecoms’ patents
and intellectual properties; control radio spectramd allocate frequencies for
different services, standards, and technologieal wéh prices and pricing methods
of telecoms services; control and manage the numbplayers within the industry
along with competition concerns; and other issedsted to regulations. Principally,
telecoms are normally responsive and should adberéhe actions, rules, and
regulation set out by the regulative bodies. Bntsome cases, telecoms can play
active roles where they initiate a campaign andaborate with regulative bodies to
change existing rules and norms. For example,anlid mobile telecommunications
industry, British Telecom (BT) and 3UK have inigdt the so-called “Mobile
Termination Rate” (MTR) campaign and submitted in October, 2009 ttipe in
this regard to the regulatory body Ofcom. So faprerthan 135,000 signatures have
been collected to support this petition. The nmam of MTR is to reduce mobile
terminations rate so as to reflect their actuat emsl subsequently reduces the price

per minute for mobile users.

! http://www.terminatetherate.org/



At the level of value network, governance tells winthin the value network, has

which form of control and power over what kind dfjects (Maitland et al., 2005),

e.g. data, relationships, channels, functions, teamisactions. Typically, actors try to

achieve more power and control in order to augrttenvalue captured. This research
suggests that keeping track of this sort of infdramais important as telecoms could
utilize it to (a) identify new opportunities whetbey can have more power and
control; (b) evaluate risks associated with exgtoonfiguration of governance, and
(c) establish reference points for accountabilityposes.

There are two main types for governing businessievaletworks. They could be

hierarchically governed or managed in fettened mode. Hierarchical approaches
mean that one of a few actors predominately cordral manage the innovation
process. The motive for this approach for govermici@rs is to enlarge their shares of
the value captured. Nonetheless, this approachery visky and may lead to

catastrophic results if actors in charge do noteh#ive needed capabilities and
knowledge to define problems and evaluate propsskdions (Pisano and Verganti,
2008).

Managing value networks by employing a flattenedhoeé entails that all actors are
sharing costs, risks, knowledge, capabilities tdlectvely solve the innovation

problem (Pisano and Verganti, 2008). This is nolynidde case when the innovation
requires a wide range of knowledge domains scaltaceoss various actors coming
from different backgrounds. By following this gomance method, the shares of the

value captured across all actors are approximételgame.

Although such an approach may lead to better swistiit is usually time-consuming
as all actors should agree a solution for the iatiom characterized as mutually
beneficial. This however may increase the innovatitme-to-market’, which

subsequently has the potential to negatively affiset competitiveness of the
proposed innovation. Therefore, the fitting chdiegween hierarchical and flattened
governance approaches is considered as one thergkemeriving the success of

mobile data innovations.



4.5 VALUE-ARCHITECTURE

VALUE- ARCHI TECTURE dimension adds three new important concepts when
designing new mobile data services: (CPRE- RESOURCE, (2) VALUE-
CONFI GURATI ON, and (3)CORE- COVPETENCY, as shown in Figure 4-5In this
context, value-architecture can be defined as a broad plnspecifies all necessary
(a) technological architecture arrangements thablenmobile communications to
operate efficiently and effectively; and (b) orgaational infrastructure arrangements
including a telecom structure, key processes andtifons, task force, management
mindsets, and culture that are needed to enabdeot®l service provisioning as
desired. The applied analysis in this researchale&ee Chapter 2, iterations 1-3,
pp. 46-59) that for telecoms to tackle the aforetoeed aspects appropriately, they
need to examine the following three design consdruc

VALUE-ARCHITECTURE

VALUE-ARCHITECTURE
{Technological Architecture and

Organizational Infrastructure}

VALUE-CONFIGURATION CORE-COMPETENCY
{ Structure} {Capabilities}

CORE-RESOURCE

enrichedBy bl
enables

enables

Figure 4-5. Value Architecture Dimension

451 CORE-RESOURCE

This concept is about examining and creating usafatmation of the needed assets
and resources to develop new services. The ResBased View (see Wernerfelt,
1984; Barney, 2001) is highly relevant in this @t The resource-based view

assumes that each firm is a bundle of resourcege Bfzecifically, it puts emphasis on



the strategic importance oésourcescoupled with their integration armbnfiguration
to the generation of capabilities arore competenciesand thus sustainable

competitive advantages to the firm.

In mobile servicesgore-resourcesre cornerstones for value creation. Offering what
is valued by telecom customers in the value praposdimension requires adequate
and appropriate resources in the value architectumension. To be more concise in
explaining the aforementioned association we lithi¢ following discussion by

considering only the cellular infrastructure.

To give just a general overview, the first genemat{1G) of cellular technology can
only provide voice cellular service. The secondegation (2G) is a digital cellular
technology not only enhances the cellular netwaasbkacity in general, but also
introduced text messaging (SMS) as the first dataice in cellular technology. This
shift from voice-centered to a data-centered calluelecom industry has been
enriched by the introduction of 2.5G cellular teclmgy which is an ‘always-on’

technology that adds valuable data services suchedsbrowsing, location-based
services, and audio/video downloading. The delivefywoice and advanced data
services coupled with high speed has been intratlircéhe third generation (3G) of
cellular technology. Fourth generation technologié&) are IP-based integrated
systems capable of providing premium speed, quadity security. The deployed
cellular technology, however, not only affects thge and quality of services offered,
but also determines the possible pricing methods.example, GSM (2G) cellular
networks only support per-minute and flat-rate ghay models (Olla and Patel,

2002), but no others such as volume-based pricing.

For this design concept, the main role of servingireeers is to indentify and classify
core-resources along with their characteristics.féxsclassifications, the developed
ontology distinguishes human, organizational, imfational, physical, financial,
legal, and relational (Seppanen and Mékinen, 208 8ddition to technological types
of resources. Also at this point of design, iessential to connect resources with the
specific services they contribute to. This is beeathe value can be optimized for the
customer and the firm by identifying the link beemea specific resource and a

specific service (Pynnénen, 2008).



45.2 VALUE-CONFIGURATION

This concept refers to the ability of telecomsrigtfully integrate organizational and
technological core-resources in a way that alloffisient and effective roll-out of
successful services. New sources of value are gttethrough novel deployments of
resources (Moran and Ghoshal, 1996). To createoneevamp existing services, it is
sometimes sufficient for telecoms to restructured aeorganize their existing
resources. But in other cases, they also needribioe and integrate new sorts of

resources.

The value-configuration concept is important in mobile service design and
engineering. This is because unless resourcesoagantly superior, acquiring and
possessing them would not directly allow telecomsreate unique value and gain
competitive advantage. It is the manner in whictougces are continuously utilized,
deployed, and configured within existing structymadture, and other organizational
and technological characteristics that normally egivsustainable competitive
advantage. This research considers value-configarabs a key enabler of
combinative capabilities (Koruna, 2004) and cormpetencies that are important in

enabling telecoms to conduct their business mdeetefely than their rivals do.

Given the dynamic nature of the telecom industiys design concept has also a
significant link with dynamic capabilities (Eisemtda and Martin, 2000). Dynamic
capabilities refer to the ability of a firm to tform its resource base to fit the
changing nature of the market including customersvall as the industry that the
firm belongs to. This transformation ability is kdson learning processes (Teece et
al., 1997) on how and when firms should creategrate, (re)combine, (re)configure

and release resources.

However, telecoms at this stage of design needléatify and examine the key
processes by which a number of resources linkeccanfigured in a way that allows
core competencies to emerge. This indicates thks lare needed to be established
between resources and key processes, then with caompetencies before being
finally linked to new services along with their uak. Equally important is the link
between core business processes and the custonmeieyo This is essential as
customers go through many phases throughout tifieispan that call for different

supplies. Thus, telecoms must ensure the existeh@ifective processes guiding,



supporting and leveraging each of these phasesnfisglignment here would cause

huge losses to telecoms.

4.5.3 CORE-COMPETENCY

This concept holds information about the rangearé-competenciesr capabilitiesa
particular telecom possesses. Core-competencies Hsghalad and Hamel, 1990)
could be identified through answering the questibwhat can the telecom do more
efficiently and effectively than its competitors?or€-competencies can also be
viewed as repeatable patterns of action in theafis#ssets and the deployment of
acquired resources to create and offer servicaarget segments (Osterwalder and
Pigneur, 2002).

Three core competency approaches (after Treacy\asema, 1993; Ballon, 2007)

have been identified to reach optimal customerezalu

(A) Operational Excellenceit is the efficiency of telecoms in conductingith
internal and inter-organizational processes andatip@s. This efficiency
allows cost savings which if translated into contpet prices can attract more

customers.

(B) Service Leaderships about effectiveness and quality of the sesviziered
by telecoms. It is the innovative ways in which ngervices are configured
and packaged that give premium quality. This quatibuld be due to
organizational infrastructure, technological arebitire, or combination of
both. Often, innovative services are the resulbxdénsive R&D efforts which
play a key role in determining the nature of valao#ered to customers. This
may lead to offering unique services that are diffi for rivals to imitate.
Technological competency in particular may providsubstantial
enhancements to QoS such as reliability, avaitgbilind performance in

general.

(C) Customer Intimacyit is the customer experience that builds custeme
intimacy, or not. When telecoms cannot afford amyth@ prior strategies,

customer experience becomes the main and sole ¢dirgeweapon.



Telecoms need to address customer relationship gearent to provide

customer intimacy and ensure their loyalty andse.

When core competencies are created through theemaémtioned approaches,
telecoms need to guarantee the consistency betiveamdertaken approach and the
overall strategy. By referring to Porter's (1980assification of strategies, this
research argues that operational excellence fitstiagse operators following eost-
leadership strategy, while product leadership fits well foelecoms having
differentiationas their principal strategy.

At this point of design, services designers andire®ys should identify the core
competencies along with their complexity levels.efdafter, fundamental links
should be established between telecoms’ core canpes and the intended value
elements to be communicated to customers throwghkétvices offered.

Interestingly, business models of innovative congmmengaged in digital business
have been labelled, patented, and communicated aseheir main competencies
and capabilities. In eCommerce business, the Amapsmess model is depicted as
“one-click” portraying its main competency of beisgnple, easy to use, and fast in
terms of processing and transaction time. Dellha personal computer industry
(Kraemer et al., 2000) has originated a succesafidl innovative business model
known and depicted as “direct sales” and “buildbtder” showing Dell’s capability

of reaching their targeted customers by their omch @roviding them with customized

and tailored computing devices and equipment. éntéfecom industry, the slogan of
Oz telecom in the UK which is “we’re better, connettaims to portray its coverage,

accessibility, availability, and reliability as mazapabilities.
4.6 VALUE-FINANCE

The VALUE- FI NANCE dimension is composed of three main design coscép}
TOTAL- COST- OF- OANERSHI P, (2) PRI CI NG METHOD, and (3)REVENUE-
STRUCTURE, as presented in Figure 4-6. Value finance is argesm of the core
arrangements needed to ensure the economic watiilthe offering which includes
costing and pricing methods. It also describeswhg in which a telecom seeks to
generate revenue from their offering (Timmers, J988d how this revenue is shared

amongst different stakeholders.
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46.1 TOTAL-COST-OF-OWNERSHIP (TCO)

This concept is fundamental as it deals with fimanmformation about the overall
costs with respect to all core arrangements treahaeded to create, provide, market,
deliver, and maintain mobile services throughouwirtife spans. TCO not only
includes the cost of setup tangible materials sagithe cost of access and radio
networks, but also covers the cost of developmeunpport and maintenance of
equipment and applications. It also includes thet aaf collaborations telecoms
conduct with other value network players. Howewadthough the one-time cost (e.g.
setup equipment and applications) appears to represost of telecom’s expenditure,
the telecom’s running cost (maintenance and upgradest often exceeds the one-

time cost over time.

Hence, the concept of TCO represents the entireafasny telecom including both
the fixed and the variable costs. TCO is very ingoarr to the competitiveness of
services provided by a telecom. Efficiency apprescbeployed by a telecom may
lead to TCO of services lower than it rivals. Timsreturn gives a telecom more

flexibility and competitiveness in setting up th@ft margins for different services in



a way that makes them more attractive to customegsmore revenue generating to
the telecom. Thus, the weight of this design conhcefers to its significance in

service pricing and profitability.

4.6.2 PRICING-METHOD

This concept holds information about the pricediffierent telecom services along
with the employed pricing mechanisms and billingtimes. Pricing methods in the
telecoms sector can be generally classified aslfidgnamic, and a mixture of both.
The fixed pricing-method implies that customers faym time to time a certain
amount of money to get a predetermined use of inedarvices and facilities.
Typically, fixed pricing is applied in the form g@bntracts and packaged services. On
the other hand, dynamic pricing implies that thecgrof a certain service differs
across usage levels. This research distinguihesbasedtransaction-basedand
volume-basedas three subcategories of dynamic pricing methéas. example,
surfing the internet using your handset and belmyged on the basis of the number
of minutes is an example of time-based pricing metwhilst charges based on the
number of downloads is an example of transacti@ethanethod. If the charges are

on the basis of the size of downloaded files, ihevolume-based pricing method.

The role of service designers and engineers hermtionly to set up appropriate
prices for the new services, but also to choosapgmopriate pricing method. But, this
is complex as many factors affect the pricing of armobile data service. Nonetheless,
this research suggests that aspects related tonele service objective, TCO,
uniqueness and other features, category, percemie@ by customers, affordability,
competition level in the market, and whether thesise is offered individually or
within a bundle of other services are extremelyangnt in guiding the design in this

particular concept.

4.6.3 REVENUE-STRUCTURE

This concept contains information concerning theegated revenue. It portrays the
profitability of different service classes acrosstomer segments. The concept of
revenue-structurealso shows how the generated revenue is brokem donongst

different economic participating actors (Bouwmarakt 2008). The distributions of



costs, risks, and revenues should be made exphdtthe way in which revenue is

divided amongst the economic actors should refleetivision of costs and risks.

The volume of the generated revenue is importarélecoms. It ensures telecoms’
financial sustainability and competitiveness. Femthore, it encourages further
investment and leaves greater room for R&D. Theemee generated through a
service over a period of time gives an indicatibrihe telecom’s ability to translate
the value underpinned by technological innovatimnBnancial and economic values.
In other words, it indicates the level of the seevBM appropriateness at that point in

time.

After examining the developed ontology, the redea@w sums up the discussion by
providing a cohesive representation of the desigancepts and their

interdependencies in Figure 4-7. The ontology a&pfically represented in UML as
discussed in chapter 2, pp. 59. Moreover, sinceath®logy is implemented in

Protégé- OWL as discussed in chapter 2, pp.606I0WL representation is also
provided.
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4.7 SUMMARY

This chapter examines mobile service design antheagng from an inclusive view;
utilizing the BM concept as a method to structueated critical functions. In a
rigorous and semantically rich approach, th& dntology has been developed to
define dimensions, elements, properties, and secsamf mobile data service
business models. The contribution comes from theelhantegration of relevant
research topics that provides a harmonized ontotoggnding current research and
taking an important step towards systemizing awerkging mobile service design

and engineering functions.

This chapter spells out the BM concept as a cobhdramework for mobile service
design as it provides a holistic view of a par@gecubusiness which is not only useful
in understanding the internal structure and fum&jobut also in realizing how
telecoms are connected to their external enviromraed how they interact with it.
This chapter demonstrates that designing new maialia services requires the
examination of their value proposition issues aadking closely at the service
definition as well as matching the target segmeatserns and trends with services
value elements. To engineer successful mobile &syit is also vital to have a strong
technological architecture capable of providing bhiQoS (Quality of Service)
standards, as well as a suitable organizationaastucture, including appropriate

managerial mindsets.

Delineating the communication and collaboratioruésstelecoms have with various
actors is also crucial, because the structureetdlecom industry is shifting towards
a more complex and open system characterized ®ngixe collaborations amongst
many actors. The consideration of the service irraspects including total cost of
ownership, pricing methods, and revenue modelsasfandamental. In addition, and
in view of the fact that different aspects of seevengineering are interrelated, this
chapter reveals that it is also important to lookheese aspects cohesively and to

consider their interdependencies.

The ontology developed contributes to both theomg @ractice and provides a
complete foundational framework for mobile servitgsign and engineering. It is of
value to academics and practitioners alike, pderbuthose interested in telecoms



strategic-oriented IS/IT and business developmé@rits.ontology developed not only
provides a common language and terminology amoimgstmation systems and

software agents to enhance their interoperabilityt also amongst people.
Furthermore, the ¥ ontology enables capturing and reusing of apjtinat

independent knowledge and semantics (i.e. knowledgse rather than software
reuse). From a practical perspective, this comprakie ontology enhances telecoms
ability to design, create, communicate, compara)yae, evaluate, and modify their

existing and future mobile data services, usingséesnatic and effective approach.

While this ontology has been developed specificédly mobile data services, the
author argues that it would be equally appropriat¢he design and engineering of
other technological services and products, e.grve®s, broadband services, and
telecom services and products, etc. indeed, thilabile Service BM Ontology has
been adopted by one company in Latin America tagdeand develop not only a

mobile business application, but also an eApplicafor business.
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5.1 OVERVIEW

This chapter discusses the evaluation and practightlation of the V Mobile

Service BM Ontology using real-life cases of molilata services in addition to
evaluation criteria (see Chapter 2, lteration 3, pp-59). Evaluation is highly
important to prove that the constructed ontologgemantically rich and verify its
compliance with the modelled real-world phenomenbine developed ontology is



utilized to analyze and examine three real-lifeesasf mobile data services. In
particular, the author examines the current busimesdel configurations in use for
Apple’s iPhone services and applications, NTT Do®&Mi-mode service, and
Orange Business Services (OBS). The underlyingorebehind choosing these cases
is that each one is unique in nature and signdiesnnovative artefact in the mobile
telecommunications industry; thus they are deempgropriate to provide a
comprehensive evaluation of the developed ontolbyleed, the use of real-life cases
is one of the main evaluation methods in desigarsm research (Hevner et al., 2004,
Pries-Heje et al., 2008).

Apple’s iPhone is a recent innovative mobile axdefeoupling a large number of
mobile services and applications with a specialdsah Including this case as a part
of the research evaluation course of action is @eesignificant. This is because
iPhone is identified as a success in the mobikctehmunications industry. As for i-
mode in Japan, it is actually the first recognieabliccessful mobile data service
platform that has been launched on the basis oestddchnology. Notwithstanding,
i-mode outside Japan is less successful and tbismiake it even more interesting.
Whilst both of the former cases are developed priyngor individual customers, the
portfolio of Orange business services is creataddmentally for business users. This
portfolio also extends mobile services to includkeo relevant telecommunication
services. These three cases together provide difeeabvaluation of the ¥Mobile

Service BM Ontology.

The use of these three cases for the evaluatiorseai action is analytical in nature.
The author utilizes these cases in a retrospentaener to examine and analyze the
way in which each mobile service case has beemgediand engineered through the
lens of the developed ontology. On the other hdnel,author also argues that the
developed ontology could also be useful for desigmiew innovative mobile services
and this issue represents one main avenue forefuesearch (see Chapter 7, Section
7.4, p. 227). This is because the ontology idergtithe main domains —in terms of
constructs- that should be examined when desigaimg) engineering innovative
mobile data services. Indeed, developing ontoldgioastructs is important as they
represent a language by which problem and solsp@aces are defined, analyzed, and
communicated (Schon, 1990; Hevner et al.,, 2004 dhveloped ontology also



leaves room for flexibility since it does not sgg@recise starting or finishing points,

but rather the important domains to be considered.

In addition, the develop ontology appreciates thpdrtant interrelationships amongst
the developed ontological constructs. The impodant these interrelationships
comes from the fact that if you change one aspecne construct, it will probably

have an effect on aspects related to other constr{fchon, 1990) within the

ontology. Hence, awareness about such interrekttipa would enhance the design
and engineering process of innovative mobile dataices.

5.2 APPLE IPHONE

The iPhone incorporates a large number of senacelsapplications and it is one of
Apple products. Apple Corporation was founded sv8tJobs and Steve Wozniak in
April, 1976. By then, the official name for the cpamy wasApple Computer Inc.
reflecting its main focus on designing and manufacy personal computer
hardware, software, and peripherals. In 2007, tm@menhas changed #pple Inc.
reflecting the company’s growth and expansion stynat The vertical market Apple
created for TV, music, and movies has been expaadddenriched by the design of
the sleek devicéPhone This kind of design triumph has brought the conypeato
the telecommunication industry with an astonishipgtential for growth. The
financial impact for the company, the strengthtefvalue network partners, and the
expectation that customer base could be substavei@ enough reasons for Apple to
develop the iPhone (Macedonia, 2007).

The introduction of Apple iPhone on'2®f June, 2007 has brought in a number of
business model innovations pushing the mobile éehecunication industry to a new
level of competition. The way the device along withservices-applications (starting
from its first-generation to the latest third-geatéon) are developed and configured,
the way Apple utilizes its resources and competmcand the way it enriches its
capabilities through the well design and manageroérs value network as well as

the revenue structure have demonstrated that glearl

Indeed, the iPhone has been recognized as a suuutessly in the United States, but
also in other countries where this artefact is ghed. In many articles and Weblogs,
the iPhone has been describedttas invention of the yeaiGrossman, 2007), and



even aghe most successful innovation of thé' 2éntury(Miller et al., 2007; AT&T
Annual Report, 2008). It has also been referredstacutting-edgemobile platform
(Mickalowski et al., 2008).

Apple’s achievement with the iPhone warrants paldicattention in regards to what
lessons can be derived about the future of molaita services and products as well as
comprehending the underlying key value drivers helguch effective services. It is
also interesting to delineate homew entrantsuch as Apple in the telecom industry,
could not only penetrate a new marketplace andegehan immediate success, but
also take the industry to a higher level of contfweti Hence, at this point, the design
and engineering of the Apple iPhone platform isneixed and analyzed by the means
of the V! Mobile Service BM Ontology that has been discussedhe previous
chapter (i.e. Chapter 4). The application of thgettgped ontology on the case of
Apple iPhone is conducted by utilizing the ontolegglesign constructs as well as
their relationships and semantics. A mapping isi@arout between the details of the

V*Mobile Service BM Ontology and their counterpartshie Apple iPhone case.
5.2.1 THE IPHONE’S VALUE PROPOSITION

A. The iPhone Services and Applications

Apple has developed the iPhone as @amtire solution in the mobile
telecommunication industry with several added-valaed convenient advantages in
terms of functions and design for personal andgasibnal use. For its iPhone, Apple
employs the so-called device-centric model, whieerhain platform of services is
encapsulated or connected directly with the mobtidgice (Ballon and Walravens,
2008). Indeed, the iPhone is designed and develapeal convergent platform that
blends a number of products and integrates numesensces and applications in a
simple and user-friendly manner. It is not only abite handset, but also a
widescreen iPod with touch controls, an up to 3€gapixel auto-focus camera, a
GPS device, an Internet communication device, amdhmmore. Developing the
iPhone as a multifunction platform seems to bedalgas the set objective for the
product is to “reinvent the phone”, as declaredbgve Jobs, the co-founder and CEO
of Apple Inc, when introducing the iPhone at theciarld Expo in January 2007.



As a convergent platform, the iPhone includes nooerbundled services and
applications. In addition to text messaging, thloire features highly developed
email capability, voicemail, music player, Safarowser for Web surfing, video
recording and editing, voice control, storage uB265B, and many other built-in
applications such as calendar, weather, sportss,neavigation, etc. that are to some
extent similar to those found in other smartphoard PDAs. Having this large
number of services and applications is sensiblergihat the iPhone is a closed, pre-
programmed artefact. The functionality of the iP&das locked-in where users in
principle cannot install or add any application ppogram, but Apple can do so
through remote updates. This limitation is downsexurity reasons, as argued by

Steve Jobs.

Notwithstanding, it seems that the iPhone hackmmgrounity has found their way to
manipulate the iPhone configurations. They wereamy able to hack the operating
system in its first generation, but also they hdckes operating systems of its second
and third generations. The hacking community ha®ldped so-calledailbreaking
that allows iPhone owners to download many apptoat that are not available
through Apple App Store as they come from unoffigiarties such as Cydia App
Store. However, having the iPhone Jailbroken seemsses problems. At the
beginning of November 2009, an Australian studeygda2l developed the first
iPhone virus worm calleiKee that can only infect Jailboroken iPhones by taking
advantage of a security hole within the employedH $8ent network protocol for
data exchange (Whitwam, 2009). Although this wosmnbt malicious and only
changes the iPhone wallpaper, it highlights theassf security when the iPhone is
Jailbroken (Andersen, 2009).

For conducting activities across various wirelessworks and to access the Internet,
iPhone users are offered many wireless capabititiesigh the product. This includes
Bluetooth up to 2.1 + EDR, Wi-Fi 802.11 b/g, GSMdeEDGE. The second version
‘iPhone 3G’ and the latest version ‘iPhone 3Gsvide even faster connection to the
Internet using 3G technology including UMTS and HBD The ‘iPhone 3Gs/, in
particular, is capable of more advanced featurekidng Internet tethering which

allows users to surf the Internet from anywheragisheir computers and without the



need of Wi-Fi hotspots. This is because users banesthe 3G connection on the

iPhone devices with their laptops or personal caemsu

To leverage the device’s utility and conveniencpple has designed the iPhone with
a relatively large touch-screen size; i.e. 3.5-jnabnsidering its entire size. This is
because iPhone lacks a keyboard and instead deploymilti-touch widescreen
display with embedded soft or virtual keyboard. Noly the size of the screen makes
it more useful, but also its ability to provide ghamages due to its relatively high
resolution (i.e. 480 x 320 resolution at 163 pix@s inch), and its accelerometer that
automatically responds to the position and proxinaihd hence changes the screen
format (e.g. portrait to landscape) when the phsrtigted or rotated. This is argued to
be one of the reasons why iPhone users surf thenkit more than other users
(Rubicon, 2008). Another reason, however, for iaseel Web browsing is that

iPhone’s applications appear to run as Web aawifiLing and Sundsoy, 2009).

However, Apple provides onlymited multitasking through its iPhone OS due to its
limited processing power, limited memory, and bgttiée in comparison to a PC.
Examples of concurrent services on the iPhone declplaying music in the
background while surfing the Web. Another examplehat the email is checked
periodically in the background while users perfasther tasks. On the other hand,
some other applications and services cannot bangramultaneously. For instance,
applications must be closed before users are abdmgage in a voice conversation;
i.e. call. Recognizing Smartphone limitations ancdhiag to improve the iPhone
performance, Apple make it very clear in its SDKft&are Development Kit) that
“only one iPhone application can run at a time, third-party applications never run
in the background. This means that when users lswat@nother application, answer
the phone, or check their email, the applicatioaythvere using quits (Apple,
2009a) Moreover, Apple in its SDK of the iPhone encousadevelopers to take into
consideration the ability of users to switch amanggplications seamlessly and
smoothly.

B. The iPhone “Intended Value Elements”
Apple creates a great deal gquiality and differentiated value for their customers by
offering products and services that are conveniemiue, and hard to be imitated

(West and Mace, 2007). Given, in particular, thieoife’s unique and simple design,



features and the large number of its services @ptications, there are many value
elements communicated and delivered to its custamerincipally, the iPhone
reflects Apple’s well-known “differentiation” stragjy (McGrath, 2000) that leverages
the company’s capabilities in designing and deviaelppvarious solutions for
customers with advanced ease-of-use, seamlessatitey and innovative industrial
design. The device’s content and its simple intewsac mechanisms (Ling and
Sundsoy, 2009), as well the excellence of its aféde services (Zhang, 2008) in
addition to its high call quality are good exampbéshe value elements delivered to
customers, but what predominantly differentiates iPhone from other smartphones
resides in itcool factor The iPhone is an aesthetic, beautifully engindetevice;
although it is slim at about 11.6 mm, it is loadedh capabilities in terms of
computing, communications, and graphics hidden unde user friendly screen.
Furthermore, given that the iPhone is a produd&mgle Inc., the brand, in this case

Appleis another value element conveyed to customers.

The iPhone as a fashionable hi-tech device alsovalits owners -especially those
caring about the look-and-feel of the product- thiave the so-called ‘emotional’
value element chiefly pertaining statusand also independence. Another key value
element iPhone delivers to its usersasvergencesince the device blends a number
of products and integrates thousands of servicdsagplications. Convergence has
become one of the key value elements in the teleaamcations industry. This is due
to the fact that people used to shift amongst aifieroles, using various devices with
different modalities, and sometimes over diffenegtworks to accomplish their duties
and fulfil their needs. Hence, people may find dvantageous, as it maybe more
feasible and economical, to have only one devipalda of doing many, if not all, of

the required functions.

The iPhone as convergent device allows the commatiaic of both hedonic and

utilitarian value elements. Utilitarian value ietbffective achievement of a utilitarian
goal which is often suitable for customers classdifas problem-solvers (Pura, 2005).
Hedonic values on the other hand are delivered whehile services successfully
provide users with fun and enjoyment. Service appibns such as Clock app,
Healthcare Apps, Maps app, Compass, Flight Traot,Mail are supported mainly to

deliver utilitarian values; whilst iPod app, iTunesd PocketGuitar for instance, are



designed primarily to communicate hedonic valuesiqdarly to users classified as
music lovers. However, the iPhone features manyicerapplications capable of
providing utilitarian and/or hedonic value elemesiieh as video recording, AIM for
social networking, Safari and Internet access.

Furthermore, as the design and functions of theonBhhave been perceived as
something new or even revolutionary in the mol@ledcommunication industry, some
people have adopted the device in order to achepigemicvalue (see Sheth et al.,
1991) that entice customers looking for curiositg anovelty experience as well as
new knowledge acquisition. Hence, the idea is thatomers would possess the
device to explore théuzzsurrounding it aiming to gain novelty experiencel do

acquire new knowledge.

C. The iPhone “Target Segment”

The marketplace Apple has targeted for its iPhaaduplly and rapidly moved from

local to global market. Initially, the iPhone wasuhched in the United States
marketplace. Thereafter, the market for the iPhbas been expanded to include

Canada and six European countries before beingeateatiglobally worldwide.

The choice of target segments within markets has aekpanded over time. Apple
frequently introduces its products and servicesniche segments and charges
premium for its innovative, state of the art desiglhe choice of the target segment
for the iPhone reflects Apple’s favoured busindsatagy with new product-service
launches, i.efocused differentiationSimply put, by means of this uniquely designed
product, Apple has originally targeted the “techieéland shown its youth appeal
(Macedonia, 2007). This seems rational as the ymatket is a fast-growing one in

the telecom industry.

Although iPhone customers could be viewed as waahging due to the artefact’s
versatility and convergence competences, it sedasinitially Apple finds young
people characterized as technologically advancedaathe same time fairly affluent
to be its right target segment for the iPhone ooli- This seems rational as the
original price of the device was considerably higs was its running cost. Moreover,
for Apple, affluent users are more profitable asyttpotentially generate more
revenue from the entertainment facilities suppoligdhe iPhone, such as music and



movie downloads. Interestingly, Rubicon consultregearch (2008) has shown that
more than 50% of iPhone users are aged 30 or youmge Research also revealed

that most iPhone users are technically sophisticael are richer than the average.

Apple has been rational in positioning itself witithe telecommunication industry
and more specifically within the mobile handheldvide manufacturing market.

Instead of principally targeting corporate usersotger Smartphone manufacturers,
Apple through its iPhone has mainly targeted a ssgnidiscussed above) that is
almost overlooked by rivals. This allows Apple nptrate a market with much less

competition.

After penetrating the telecommunication market sastully, Apple has expanded its
target segment responding to pressure from prafiessicustomers. Indeed, Apple
with the new versions of iPhone has also startegetmg the enterprise segment.
Enterprise users of the iPhone are now able tazeitiheir Microsoft Exchange

accounts to send and receive emails, manage tlemdars and contacts through the
platform. This is because iPhone communicates tijreend securely with the

enterprise Microsoft Exchange Server via Microgbfthange ActiveSync (EAS) and
iPhone configuration Utility. The new versions tfetiPhone are also useful for
network engineers to conduct critical and time-gBs operations as the device
offers an advanced VPN connectivity solution fomogely communicating with

Cisco security appliances that exist within mogiaoizations nowadays. However, by
adding ‘professionals’ to its iPhone original targegment, Apple has expanded its

market segment for the iPhone offering.

It is noticeable that Apple moves from ‘focused feléntiation’ to ‘broad
differentiation’ with its offering over time and mecially after becoming well-
established. Normally Apple introduces new versiofghe offering with limited
features and cheaper prices after having the alighffering deep-rooted in the
market so as to fuel more growth (e.g. shuffle antgble music players and Mac
mini). Thus, the author postulates that it is gdksible to consider (maybe now and
in the near future) the iPhone’s target segmena dsoad mass market given its
various and broad services, functions, and featasesell as its noticeable reduction

in the price over time and across different version



5.2.2 VALUE SYSTEM: How THE VALUE PROPOSITION (IPHONE) HAS BEEN
DEVELOPED?

Having discussed the iPhone value proposition tholy its services, applications, the
created value elements, and its target segmentjubstion now is how Apple has
been capable of launching such an innovative dedigitefact, despite its lack of
experience in the mature telecommunications inglasBroadly speaking, Apple
architecture including its convenient resources aathpetencies is a key driver.

However this is extended and improved through Apglewerful value network.
5.2.2.1 VALUE ARCHITECTURE

A. Apple “Core Resources” for developing the iPhone

Apple holds various tangible and intangible resesrhat were useful and effective in
creating the iPhone. Apple owns almost the entystesn; i.e. operating system,
hardware and software, needed for designing anctlol@wg their products and
services. The company’s core physical resourcefydmg its factories, equipment,
and production lines in addition to its own distiion channels, such as its own
Websites and company-operated stores, were fundameéo the flourishing
development of the iPhone. The capital, which istlaer primary resource, needed
for research and development investment in the nBheas on hand, given the
success Apple has achieved with its former prodacis$ services including Mac

computers, the iPod, and iTunes.

Human resources on the other hand were imperativenbvations with regards to the
iPhone. Apple has built its management system g0 dsvelop distinctive products
and services (Morrison, 2009a). Highlighting thésue, Apple in its annual report
(2009b) clearly declared that “the Company’'s suecdspends largely on the
continued service and availability of key persohrnel20). Apple seems to have
strong leadership and maintains knowledgeable ticeeand committed employees.
Steve Jobs is not only a co-founder of Apple, bustmimportantly a CEO whose
decision making capabilities have sustained andeddethe company during the last
decade (West and Mace, 2007). Along with Jobs, &ppHbeliberately-selected
engineers and other employees at large includieqg #kills, knowledge, expertise,
innovative capabilities, and their relationshipg &ey drivers to the successful
development of the iPhone. It seems that Apple draated a culture within the



company where innovation is the main notion. Agplencouraging its employees to
think differently(Morrison, 2009a); as a method of conducting thagks when it
comes to service and product developments. Howaltequgh it does make sense to
perceive Apple’s engineers as the heart of the emypApple without its marketing
and public relation teams would be less likely ttaia what they have achieved with
the iPhone.

Furthermore, the seamless experience and the alatépple has gained and
accumulated over more than thirty years while mactufring their former hardware
products (e.g. iPod including its components ankeslly its long-life battery) and
software services and applications (e.g. iTunes &ldo been a cornerstone in
developing the iPhone. This has put Apple at aetlgmint to its target as these
valuable resources have reduced the time and mueeged in the iPhone’s research
and development phase, and hence reduced the iFimoeeto-Market (TTM) as well
as its entire cost. Another important core resouha contributes to the iPhone
success is Apple’s effective brand and its repomatis a source of innovation and
quality. This has created significant value elermahat have attracted many people
towards the iPhone, thanks to Apple’s marketing aaeertising efforts.

From a legal point of view, Apple has been graraguatent for a multi-touch user-
interface and other related technologies, many bichv have been integrated to
develop the iPhone. Apple has also created a p&terthe iPhone as a handheld
computing device. This legal resource aims to ptothe product (including its
different versions, e.g. Pre) and its servicestufea, and applications from being

copied or mocked by rivals and others.

B. Apple “Configurations” for developing the iPhone

B.1. Organizational Configurations

In addition to the aforementioned resources, théhatein which Apple is structured,
managed, and designed has also helped the compaaghieving its objectives
including the development of the iPhone. Apple’snagement style, practices,
culture, and organizational structures are criticadntributing elements to its
approach for innovation and creating distinctivevees and products. Apple makes

use of “flatten sprawling hierarchies” where thejonéy of decisions are taken by



Jobs and his immediate deputies (Morrison, 2009a&) hence centralized and

controlled.

Apple is structuring itself and segmenting its eoyples in different groups that are
usually located in different places and receivdeddnt treatments and management
practices. This segregation is normally based enlittk Apple establishes between
the type of the task and the talent and skills eyg#s possess. For example, while
strict close supervision and precise ruling is bbemal Apple practice with its rank-

and-file employees who are doing routine taskentald and creative employees, who
are normally assigned critical jobs related to giesand development of products-
services (e.g. Apple’s Industrial Design Groupg empowered, cultivated, rewarded,

and treated in a first-class manner (Morrison, 2)09

Apple is an experienced company in employing acatitained, i.e. closed, working
style that enforces communication prohibitions asecrecy pertaining to its

information assets. As Apple believes that its infation-knowledge is a key element
in achieving competitive advantages, disclosing omneor detail would be enough
reason for Apple employees to, at least, lose o (Lewis, 2007). Perhaps, it is
common to expect secrecy to be practiced betweemranization and its external
world, but the way Apple has practised secrecyiaity and with its main partners is
unusual. Within Apple, the culture is unique. Thscomes more evident when you
know that teams working on components do not kndwckv product they are for;

most of the employees and managers have no ideatiMiacolleagues are working
on; and each product is coded differently among&rdnt teams (Stone and Vance,
2009). Furthermore, not only have major developnpamtners- i.e. AT&T, Yahoo,

and Google- glimpsed the product shortly beforanittduction, but also some senior
managers within Apple were seeing the iPhone far finst time during its

introduction by Steve Jobs at Macworld Expo in 20@Gharma et al., 2007).

Retrospectively, it becomes clear that Apple ifiziig secrecy alongside its patents
as the main shelter protecting the company from oiigside threats. Another
advantage credited to the employed secrecy is ithas played a great role in
creating the “buzz factor” (Lewis, 2007) which hattracted significant numbers of

people towards the iPhone.



Apple is also experienced at maintaining an inteatipe (i.e. stop, step back from
your artefact, and take a closer analytical lookgerating style that insists on

creativity through deep thinking, and quality thgbudeliberate and careful design.
Apple is prepared to spend the money required tkeneverything they develop

“ideal” since they considered that as their misqiBreillatt, 2009). As reported by

Morrison (2009a), “current and past [Apple] empleyeell stories about products that
have undergone costly overhauls just to improvesangle detail. Other products are
cancelled entirely because they don't fit in or td@erform up to par”.

To maximize the potential of a high-quality desidmple has created and utilized
several methods and techniques (Breillatt, 2008gyThave employed the so-called
“10 to 3 to 1” design approach where Apple desigreme expected to design 10
different qualified mock-ups of any new feature enconsideration. Thereafter,
using specific criteria, the 10 designs are narcbd@wn to 3 options from which the
one final best concept is picked up as it is judgettuly represent their best design
for production. Moreover, they set up a number afious types of meetings with
different numbers of participants, frequencies, abgctives. Paired design meetings
are for teams of designers and engineers to gethegand discuss major design
issues twice every week. Brainstorming meetingelgot no rules as they are meant
to be for creative thinking. Production meetinge &or structuring and organizing
“fuzzy” ideas that have got great potential. Intsueetings, Apple defines how to,
why, and when questions related to the task in h&nthlly, pony meetings keep
decision-makers posted and informed with the exoodesign directions and are
scheduled every two weeks. These actions are tensisvith Apple strategic
approach given that ‘quality and uniqueness’ isrtfaen value element that wraps up

all other values and benefits communicated to costs.

B.2. Technological Configurations

From a technological perspective, the ability toesms and maintain iPhone customer
data directly is one of the innovative technologmanfigurations made up by Apple
(Ballon and Walravens, 2008). Apple has managedhaequiring each customer to
use iTunes software before being able to use then® platform. The iTunes
software in turn requires an Apple ID that custsnmezed to create. By creating their



profiles and then using iTunes online store, Applieaving a full profile and financial

information pertaining to its iPhone users at a/\early stage.

One of Apple’s most important technological confafions is related to the iPhone’s
operating system. Unlike most smartphone manufatuhat have adopted Symbian,
Palm, and Microsoft CE operating systems- whiclsdme extent have been created
by several companies in a shared and sometimes mpener- for their products,
Apple has developed a specially adapted (i.e.m#dpown and customized) version
of its desktopUnix-based OS X operating systam an ARM processor for the
iPhone. This course of action has resulted inraber of advantages. This way, the
designed iPhone fully complies with Apple’s strategming to maintain integration
of its systems across all products. The iPhone it configuration synchronises
with iTunes similar to an iPod and its softwaren® only compatible with Mac
notebooks, but also with Microsoft PCs. Moreovie, adapted OS has allowed Apple
to efficiently utilize some of its well-establishetksktop software such as TCP/IP,
Web browser, and its QuickTime media player to lage its iPhone (West and
Mace, 2007). This also gives Apple iPhone effeceweail and Internet capabilities
with rich HTML. Thus, the iPhone with its desktolass Web browser is of good
quality in regards to streaming and rendering diifé Websites and WebPages.

Nonetheless, the iPhone’s Safari mobile browsekslaElash support causing
customers to miss a large chunk of the Interneis iEhbecause lacking Flash means
missing all Flash-enabled Websites and applicatimn$e viewed or run on the
iPhone. Adobe Flash Player is a multimedia platfdhat is capable of running
animations and a host of applications. Recentlyob&dintroduced Flash Player 10.1
which can run across several devices such as P@gtops, Netbooks, and
Smartphones. By adopting this new version, nedri$raartphone platforms- such as
Blackberry, Android, Palm, Symbian, Windows Mobiéad others (except iPhone)-
are no longer running a Flash Lite version with esiccapabilities. Instead they now
run a version (10.1) with full Flash capabiliti¢sat allows all Flash contents to be

accessible giving users uncompromised access totdr@et (Ludwig, 2009).

Although there is no clear cut answer to why AdbBlssh Player is not on the iPhone,
a number of reasons can be suggested. The natufres dflash platform seems to
contradict Apple principles in regards to the iPl@pplications. The iPhone SDK



agreement makes it clear that “an application matyitself install or launch other
executable code by any means, including withouitdition through the use of a plug-
in architecture, calling other frameworks, otherl®\Por otherwise...no interpreted
code may be downloaded and used in an applicaticepe for code that is interpreted
and run by Apple’s published APIs and built-in npieter(s)” (in Myslewski, 2009).
As opposed to iPhone requirements, Adobe Flashuwaapplications, games, videos,
and even malicious codes and software on its platfétience, adding Adobe Flash
Player to the iPhone is problematic from Apple’snpmf view. If Apple supports
Flash, it would marginalize its approval processtfee App store, compromise its
control over iPhone applications, and create arggdwle by opening a backdoor for
Flash application to run on the iPhone (Chen, 2008@} only will iPhone security
and other competencies be affected this way, lsd &l will impact on revenue
generated from the Apple’s App Store. If users bezaable to run games and
software application via the Flash platform, thewald be no need to buy them from

the App Store.

Apple has configured its iPhone Safari Web browsex way that leverages iPhone
security aiming to maintain Apple’s principles @éning to iPhone applications. As
indicated by ISE (2007), an independent securitalw@ators’ company, “only
JavaScript code can be executed in the [iPhonelriSAfeb browser, ensuring that all
such code executes in a “sandbox” environment. Mdrthe features of Safari have
also been removed, such as the ability to use ipiguch as Flash. Likewise, many
file types [such as dmg or zip files] cannot be dmaded. These actions serve to
reduce the attack surface of the device”, but definhave not made it totally secure
(Miller et al., 2007).

C. Apple “Core Competencies” for developing the iRfe®

Apple has been able to equip its iPhone with a rarmob significant and unique core
competencies by, predominantly, utilizing its brbadf technological and other
powerful resources and also through its intuitivgamizational and technological
design. As argued by Porter (2008) “particularlyewmew entrants are diversifying
from other markets, they can leverage existing lo#ipas and cash flows to shake up
competition” (p.3). The key capabilities of Appladaits iPhone resulting from this

can be summarized in the following points.



* Innovative Product-Service Designinherited from Apple’s general design
innovation, the iPhone isniqgueand enjoys outstanding quality in terms of hareyar
software, OS, services, and applications. It istypr@nd stylish with durable glowing

metallic finish. It has supreme, scratch-resistamgd large touch-screen, and its
battery life is quite long. The iPhone services amplications are in general
comprehensive and fitting. They are powerful, iatéive, and easy-to-use with a
good level of security. The iPhone also enjoysilldiky when it comes to service

delivery. This is because services can be serdnliae or offline mediators such as a
personal computer (Ballon and Walravens, 2008).

» Service Application ChoicesApple App Store contains a growing list of over
140,000 applications. These cover many, if notdllser needs. While no rival has
even 15,000 applications (MacMillan et al., 2008pple’s number of effective
application choices is one of its core competenaras a major driver for its iPhone
success. Moreover, seeing that the iPhone is apanyt new application, the offering
is also responsive to changing market demands.

» Convergence Apple is capable of building convergent deviceweg its
infrastructure and the iPhone is a good example.iPhone is an all-in-one solution
given that it is a portfolio of products, servicsd applications. It is equipped with
iPod, Internet communication, PDA, and mobile phearvices and capabilities. Not
only the breadth of services and applications thakes iPhone powerful, but also
their categories which are favoured by its targgnsent.

» Compatibility The vertical integration Apple intentionally aagplished facilitates

compatibility. The iPhone works seamlessly with Agp products and services such
as Mac notebooks, iTunes, and Apple TV as well asddoft PCs. Furthermore, it
enjoys a high level of compatibility with severalam OS software toolkits; hence

providing the iPhone with great potential for uptahility.

» Usability. The iPhone isatural, i.e. touch-look and feel, when it comes to users’
interactivity with the product. Obviously, “[Appletreates a whole new kind of
interface, a tactile one that gives users theidlusf actually physically manipulating
data with their hands-flipping through album coyesficking links, stretching and
shrinking photographs with their fingers” (Grossmaf07). Nowadays, the iPhone



seems to be the most popular product in utilizingnger-operated touch-screen
(Hoggan et al., 2008).

» Security The iPhone as a closed platform; due to theicéstis against running
third-party applications, is highly immune agairtfferent types of viruses and
malicious codes. Limitations in terms of (a) thenier of applications on the device,
and (b) the functionality of those applications édaeduced the iPhone exposure to

potential vulnerabilities (Miller et al., 2007), sj@te their depressing effects.

» Strong Leadership and Design Forc8teve Jobs and his team work in an
atmosphere stimulated by creativity and innovatafiure. Perfect Desigrseems to

be the target where all enthusiastic enough andltef achieving.

* Brand ReputationApple’s history is promising when it comes to ewnoffering
launch as it is a brand name that customers ffligt.company is publicly recognized
as a provider of differentiated, high-quality prots It is well-known for its
technological innovations ever since the originadwitosh. This brand awareness

has served and at the same time been enricheabiptibne.

* Quality Marketing and Saleg\pple is experienced in utilizing different mettsoin
marketing their offerings, showing and effectivebnveying the value customers can
get by having one of its offerings. Apple placegr@at emphasis on customer buying
experience and they do their best to make it ingiwesthrough their knowledgeable
teams. The company also maintains direct contatit Wieir customers, which is

critical to its success.
5.2.2.2 VALUE NETWORK

In developing the original iPhone including its \8ees and applications, Apple
practised a&losednetwork-mode where only a few number of selectesirtess actors

were to some extent involved. For the purpose isf ¢losed model, Apple has built
up and leveraged strategic alliances and partnexshith particular key business
actors inside and outside the telecommunicationstrgl. The largest U.S. mobile and
telecommunication provider with more than 80 millicubscribers, i.e. AT&T

(formerly Cingular Wireless), is the main strategartner for Apple from the mobile
telecommunication sector. Apple has also extended &nd developed strategic



relationships with Google, the world’s leading sbaengine company; Yahoo!, the
world’s biggest email service provider; and YouTubee world’s dominant video

sharing company.

The Apple-AT&T partnership set AT&T as the exclusiprovider of the iPhone for
use on its network in the United States. HoweJas tleal has served Apple very
well. AT&T was not demanding in the deal, but ratheade compromises that no
other mobile handset maker has ever had in suckeagnts (Yoffie and Slind,
2007). AT&T has given Apple almost full liberty iegards to the iPhone design,
development, distribution, branding, and its finahtssues. AT&T, as a U.S. major
telecom, is also a co-distributor (along with Appdé the iPhone and has been a chief
player in kicking off its sales. Although AT&T doest provide access to the iPhone,
the telecom is an essential Internet Service Peovi(dSP) for its services and
applications. Moreover, the AT&T mobile network ratructure, i.e. GSM/UMTS,
has been an advantage to Apple (McLean, 2009).mbie of technology allows the
same model of iPhone to be distributed to othentiaas due to the high potential for
compatibility of such network infrastructure witlther networks worldwide. For
example, if the iPhone is distributed by Verizole¢em it would be probably limited
largely to the United States as Verizon employs GIBA/DO technology that is
much less common globally. However, AT&T nowadag/shie fastest 3G provider in
the U.S. enforcing an even more solid base faeittionship with Apple.

The partnership with Yahoo! enables Apple to prewadffective and customized email
services. The iPhone syncs with contacts storedao!, but not with some other
Web-based mail systems such as hotmail, and AOlho¥aMail on the iPhone

enjoys powerful features that mean to give usangique experience. In addition to
its entire inbox facilities, it enjoys features bBuas push/pull instant notifications

when users get new emails, user-friendly seardhties, and unified address book.

The partnership Apple’s has set up with Google $etp providing a variety of
powerful search services to iPhone users. For Ajpiflene, Google has developed an
optimized and innovative mobile application featues fast, rich in terms of content
and facilities, and easy to use. The applicatigoyanstreamlined navigation with a
very user-friendly interface. It also features ounsization when it comes to the menu

bar that allows users to have straightforward actestheir favourite applications.



Speedier Gmail is another facility that instantarstp shows new emails and makes
composing emails faster. The iGoogle gadgets ase alailable on the iPhone.

Whatever users have setup on their iGoogle, sucktaks and weather, will be

directly shown on their iPhone.

The Apple-YouTube partnership on the other hanowaliPhone users to enjoy the
content of YouTube. To this end, Apple has desigaedpplication that streamlines
the content of YouTube to iPhone users wirelesslyilst to ensure high-quality
content and longer battery life on the iPhone, Yidhd has encoded their videos in
H.264 format. Furthermore, Apple has also includgder visible and powerful
partners for the iPhone such as Disney that helgadilitating the users’ ability to

view popular movies on the iPhone (Mickalowski let 2008).

The advantage Apple has gained from such dealsexaseds the functional benefits
to cover strategic ones. Indeed, Apple has entdredmobile telecommunication
industry with almost zero experience in this markgnce, it was rational to develop
the iPhone with one of the key experienced telecontBe U.S. market (i.e. AT&T).
Having Google, Yahoo!, and YouTube as strategi¢ngas was also highly useful.
Each one of these companies is very successfubae dominant in its marketplace.
Furthermore, these companies have already establisbige customer bases of Web
users that Apple aims to attract. These partnesshgve created motatelligence
pertaining to the iPhone development and helpedlApp create a moreffective
artefact (i.e. highly competitive with superior tjtyg than one it would make up by

itself.

In addition to these fundamental relationshipslofeing the iPhone launch, Apple
has further extended the iPhayeographical reaclby creating new partnerships with
telecommunication providers located outside thetddhiStates. Telecoms such as
Telefonica O2 in the United Kingdom, Deutsche Telals T-Mobile in Germany,
and Orange in France have all had agreements vgfteAhat afford them to be the
exclusive providers and distributors of the iPhontheir respective nations. As these
deals have a time constraint, that is usually @@-gervice contract, new distributors
have emerged breaking Apple’s ‘one country-one iplerV rule and allowing the
existence of dual and triple providers (and perhapse in the near future) of the
iPhone in the same country. Just to give one exampthe United Kingdom, starting



from 10" of November 2009, Orange has become the seconitipraf the iPhone.
Currently, Apple iPhone is provided in 77 countigsalmost 105 country-particular

telecoms.

Moreover, Apple is also collaborating with otheingmanies in regard to the iPhone.
For example, record companies provide content wiipble makes available to
customers via its iTunes online store. Another gdanis that of Apple and Cisco
working together to provide security features fbe tiPhone when it comes to

networking and communications technology and sesvic

The way Apple managed its closed value network egards to the iPhone is
innovative. Apple has been able to enjoy nearly mlete governance in terms of
power and control over its iPhone network actorppld has maintained a value
network that gave Apple full freedom to decide whbaoparticipate (i.e. closed) and
which ideas to be developed (i.e. hierarchicabeigards to the iPhone. Actually, this
closed-hierarchical model is favoured by Appleresdompany believes in this way it
can control the device along with its design andetgment of the iPhone primary
components and services. This (a) ensures a ugiggiemer experience as intended,
and (b) maintains the important compatibility-dnviategration Apple wants to keep
amongst the hardware, software, peripherals ofetitee offering of the company.
Highlighting this issue, Mark Collins, the vice pr@ent of AT&T’'s consumer data
services, indicates that contrasting the approaith @ther handsets where AT&T
defines the applications to be used and the seoiffeging issues, “with the iPhone,
Apple decides what products and services to loathendevice. It is a completely
different business model” (in Reardon, 2007). Baneple, although Google is one of
Apple’s main partners in developing the iPhone, lagps not yet accepted Google
Voice application that has been submitted to Agye Store. This is because Apple
believes this application alters the iPhone’s daretionality affecting its distinctive

user experience competency (Apple, 2009c).

Noticeably, concerning its deal with AT&T, Appld dut remodelled the relationship
between mobile handset makers and mobile netwoskatqrs (Yoffie and Slind,
2007). It is the first time that a handset manufest receives a direct share of the
revenue a mobile operator generates from voicedatal services. This is clear as the
traditional scenario usually puts mobile operaiarghe strong position, not handset



makers. In establishing deals with other operatmddwide, Apple has imitated its
agreement with AT&T. In the author’'s context, treagson why AT&T and other
mobile network operators accept this revolutiordewl that push them to make some
concessions relates to the intangible and tangiblas operators believe they get
from such an agreement. It seems that mobile n&smvaperators consider iPhone as
almost risk-free business. They also consider ltleaitg chosen by Apple to provide
its iPhone will (a) enhance their image in theispective markets, and (b)
significantly increase the size of their customasds. It seems that these benefits are
worth the sacrifice they make, from the mobile retwperators’ point of view. Just
to give one example, Mintel Research on TelecomEates that O2 has “boosted its
image as an innovator” being the first and the ah$gributor until November, 2009
of the iPhone (Mintel, 2009).

Interestingly, the development method of iPhoneliegions, in particular, has
changed over time. As highlighted earlier, it @iy followed Apple’s preferred

model that is best characterized dgsed and hierarchal where applications were
chosen and approved by Apple, but developed thréyggile and its selected actors.
After the iPhone became more established, Applenfaged from a totally closed to
a walled-garden model in regards to applicationettggment following a growth

strategy (Pisano and Verganti, 2008). Apple witls tnove aims to expand the
iPhone customer base by mitigating its depressifegtebeing pre-programmed. To
this end, Apple has launched a Software Developf@&n(SDK) -in March 2008-

that enables third-party developers to create egiplins compatible with the iPhone

OS platform.

Third-party developers are not only individuals,t lalso groups, companies and
software houses. For example, Oracle has develapedies of business applications
for the iPhone such as Oracle Business Indicatas dgrovide users with real-time,
secure access to critical information of their hass performance. This way Apple
has reduced Time-To-Market (TTM) for these appiarat and at the same time
allows more capacity and potential to create nuopplications that might fulfil

the needs of a larger customer base. Although Appigides a SDK for third part

developers, it is still hierarchical when it contesapproval of software applications.
After developers submit their applications, it ippde that decides whether this



application is approved -through its formal apgdima approval process- to be listed
on its App Store, or not. In other words, the oaofffcial method to distribute iPhone

applications is through the Apple App Store.

5.2.3 VALUE FINANCE: HOw THE IPHONE IS PRICED AND HOW REVENUE IS
GENERATED AND BROKEN DOWN AMONGST PARTICIPATING ACTORS

Apple’s practices concerning its resource acqoisiind development, organizational
and technological configuration, and value netwardation and design are on the one
hand very central to its remarkable achievemenisgbwalue drivers’, but on the
other hand represent ‘cost drivers’ that have arited the cost of Apple’s offerings.

The iPhone is no exception. This in turn has infeesl iPhone pricing and revenue.

In calculating the entire cost of the iPhone pet, #pple not only includes its design
and engineering cost, but also its marketing, ibistion, sale/after-sale, maintenance,
and protection expenses. On that basis, Apple dddd sell its original iPhone for
$599 (8GB), and $499 (4GB). Actually, it was nog thrice of the platform, but the
pricing method Apple employed for its iPhone thaisvwnprecedented. To obtain the
iPhone, customers had to pay a full retail pricetfee handset in one shot at the
beginning of their contracts. With this move Appkanged the industry rule of
thumb that allows customers to pay the retail piéedevices through monthly

instalments throughout the contract lifetime.

The revenue sharing model Apple practiced with AT&Td other mobile operators
was also unprecedented. Apple was able to manageacts with mobile network
operators whereby it would receive a big percentageerms of money for each
iPhone sold in addition to exceptional provisiohattoffered Apple 10% to 40% of
revenues generated by iPhone services. Indeedadtthe first time that a mobile

manufacturer shareervice revenuwith mobile network operators.

The financial model in regards to the iPhone rgtade has changed over time aiming
to keep the iPhone competitive within the mobiléedemmunications dynamic

market. For example, only after two months of laung the iPhone, the price was
reduced significantly; from $599 to $399 for theBB&rsion, and from $499 to $299
for the 4GB version. Currently, the second anditigeneration iPhones were offered

with more competitive prices and at the same timeremadvanced features.



Furthermore, more options are now available acdd$srent versions aiming to suit

different preferences and budgets.

The pricing method has also changed. Customers/tdda't have to pay the full

retail price to get the iPhone. Instead, they aamrea contract with mobile operators
providing the iPhone and split the iPhone totatgver the duration of the contract.
In this case, customers pay on a monthly basisthferduration of the contract- a
certain amount of money for the whole package ithadtides the device, number of
minutes and texts, and usually an unlimited usdgthe® Internet. However, some
available plans require customers to pay a ponvibthe iPhone retail price at the

beginning of the contract.

The service revenue sharing model was also no @mcefo change. Apple in its
following contracts with different mobile operatansabout 70 countries has declared
that it is no longer sharing service revenue wigerators. The manner in which
Apple generates revenue now in regards the iPhotigaugh selling (a) the iPhone;
(b) its applications, and (3) advertisements witapplications. If the application is
approved by Apple and is not free in its App StoMpple receives 30% whilst

developers get 70% of the revenue.
5.2.4 CONCLUSIONS: APPLE IPHONE

The iPhone has exposed a noticeable success whibstaall other telecom providers
are struggling to generate revenue from data sesvielence, this phenomenon has
received a great deal of attention in theory aratize which might make upcoming

mobile data offerings more powerful.

The existing literature, particularly in strategydabusiness economics, emphasizes
the challenges and barriers faced by new entrant:iesvcomers to different
industries. For example, in discussing the five petitive forces, Porter (2008)
identifies seven major advantages for incumbentsr cmew entrants: supply-side
economies of scale, demand-side benefits of scakpmer switching costs, capital
requirements, incumbency advantage independent iz#, unequal access to
distribution channels, and restrictive governmealicy. In highlighting potential

risks of new entrants, Segarra and Callejon (260@)e that when newcomers decide



to enter new industries that are driven by intem$&D efforts, and characterized as

highly innovative and competitive environments, shievival rates are low.

Notwithstanding, what Apple has demonstrated thinoitg iPhone overrides the
aforementioned barriers and risks. Indeed, Appla agw entrant into the telecom
industry and in particular the mobile handset maaufring market has been not only
able to thrive, but it has also been able to phehcompetition boundaries further.
Employing the V/ Mobile Service BM Ontology as a mean of analysis assisted in
understanding effectively and comprehensively Ajgplearrangements and
configurations that led to the iPhone success. Wimanpared to other smartphone
technologies such as Blackberry, it becomes ndileghat the iPhone technology is
not superior or unprecedented. But interestindglgeems that the iPhone success is
primarily driven by its well-fitted business modelaction including but not limited

to technology aspects.

The Apple iPhone has demonstrated stronger linkevdes the design and
development of services and applications on the laared, and the engineering of
mobile handsets on the other. This is interestggeaently there has been a trend to
establish Service Science, Management, and Engige3SME) as a new scientific
domain (see Magoli et al.,, 2006; Spohrer and Madi08). For example, some
universities in the United States have created aeademic programmes for this
emerging field. The underlying principle behindstmew domain is that design,
development, management, evaluation, maintenatcepfeservices are significantly
different from those of products and thus requiiffeknt paradigms of thinking;
hence different approaches and methods. But, then# case has suggested that the
design and engineering of mobile data servicespgaducts are greatly interrelated
mainly due to its unique operating system. Thisladondicate that in the telecom
industry, designers may be needed to examine mdhii@ services and products as
one package instead of distinguishing between wwe However, this is only one
indicator that could open our eyes to new ways hofughts, but the future will
definitely show us what this highly dynamic and guatitive industry could bring and
whether the distinction between services and prisdare needed in the mobile design

and engineering exercise or vice versa.



As for the reaction of the industry to iPhone sgscat seems that Apple has put
tremendous pressure on mobile handset makers soidh,NMotorola, Samsung, and
Sony Ericsson. In response to this pressure, aodiun® of 47 hardware, software,
and telecom companies guided initially by Google flamulated the so-calleapen
handset alliancevhich has released thendroid mobile operating system in 2008.
Android is an open source Linux platform that akodevelopers to manipulate the
underlying code; hence giving a flexibility to bditailored applications and features
(BBC NEWS, 2008b). The latest Android OS has bessduo launch Google Nexus
One platform on the"5of January, 2010. The Android platform is alsoclbg other
handsets including but not limited to Samsung i7990C Hero, and G2 Touch.
Whilst the iPhone has employed nearly a closed or&twnodel, Android is totally
utilizing an open network model. Although it isllstoo soon to judge which one is
more effective, the author believes that the futuilefavour the one that can create

and maintain a positive difference over time.

This analysis of the Apple iPhone case providesesaaluation and empirical
validation of the V Mobile Service BM Ontology. The collected data ceming the
Apple iPhone fits the design constructs as welthasr relationships and semantics
that are identified in the ontology. Indeed, thislaation seems to indicate that the
constructed ontology is coherent and well integlraliealso reveals that the developed
ontology is semantically precise as it allows faithrepresentation of real-world
phenomena. Moreover, the case of Apple iPhone gesvimore support to the idea
that innovative mobile data services call for inatve business models to be

designed and developed.

This stage of evaluation has also been useful ficl@ng the developed ontology.
Indeed, based on analyzing the Apple iPhone cése,network-mode’ has been
added as a seventh design concept in the valueorietdimension within the
ontology. Not only this, but the applied analysis Apple iPhone also facilitates the
derivation of key value drivers that telecoms sHbopllace more emphasis on when
designing and engineering mobile data services.ekample, the case of the Apple
iPhone indicates that uniqueness, dynamicity, #&tidg network mode are key value
drivers of innovative mobile data services. A maetailed discussion about the
derived mobile key value drivers is presented iaptér 6.



5.3 NTT DoCoMo’s I-MODE

I-mode is an innovative platform of mobile Intersetvices that was first to succeed.
l-mode was rolled out in Japan on the'®2af February, 1999 by NTT DoCoMo
telecommunication provider. It was launched as aasb and low-band mobile
service, but it was primarily enriched by its alwayn feature. The “i” in i-mode
refers to Internet, information, interaction, andmyself- (Barnes and Huff, 2003)
reflecting the nature of the service. In Japannilmaber of i-mode users is substantial

and they are now exceeding 48 millions.

Building on its success in Japan, NTT DoCoMo has guremendous effort to
distribute i-mode in a global basis. In 2002, i-raaervice has been launched by E-
Plus in Germany and KPN in The Netherlands. Thsslbdeen followed by it launch by
BASE in Belgium, Bouygues Telecom in France, Teléfa in Spain, WIND in Italy,
02 in UK, and others such as Cosmote in RomaniaoNly has i-mode been spread
in Europe, but also in other continents such Alistizy Telstra and Asia for example
by Starhub in Singapore. Not long after, many @sthtelecom partners have either
completely phased-out i-mode services (e.g. O2 Kn Telstra in Australia, and E-
Plus in Germany), or at least stripped it down teesy smaller scale serving only a
niche market. Hence, the author postulates it &saeable to argue that i-mode
generally failed to succeed outside Japan. Ingp#at, the author believes it is worth
delineating why the i-mode service is very sucadssf Japan and is not in the

overseas markets where the service has been lainche

To this end, the author utilizes th& Mobile Service Business Model Ontology as an
analytical lens for analyzing and evaluating th&edences of i-mode diffusion
between Japan and overseas markets. Besides avalilnet developed ontology, this
analysis is deemed useful as significant practiocgllications can be drawn and
important lessons can be learned so as to be tedidater on the design and
engineering of future mobile data services and iegiibns. Based on this analysis,
eleven reasons are suggested in explaining whydeni® successful in Japan and is

not in the overseas markets:

1- Market conditions including existing substitutelrologies and their adoption

levels may matter.



2- Creating rich and well-balanced portfolio of corgent services and contents may

matter.

3- Fitting the service to its target segment may matte

4- Delivering valuable added value elements may matter

5- Organizational settings may matter.

6- The compatibility of technological architecture nragtter.

7- The appropriate choice of network-mode along wgtstructure may matter.

8- The alignment amongst strategic goals and objectfecollaborative actors may

matter.

9- Employing diversified service channels (i.e. hams)swith customer actors may

matter.
10- Governance issues may matter.
11- Billing systems may matter.

A more detailed discussion of these eleven reasonmesented in the following

sections.
5.3.1 ISSUES RELATED TO MARKET CONDITIONS

First, we look at market conditions including eiigtsubstitute technologies and their
adoption level may matte©ne of the key elements that led to the successnoide

in Japan is related to unique aspects of the Japat@ernet market and its
technologies (Keryer and Nara, 2001). The custgm&file and market conditions in
Japan have smoothed the progress of i-mode diffuditost young people in Japan
spend much time socializing outside in the restasraafes, streets, and other public
areas. Most often, they use trains and subwaysdosportation where making voice
calls is forbidden (Baldi and Thaung, 2002). Thésetors have to some extent

attributed to the popularity of mobile data seniitdapan.



Equally important is that, by the time when i-mod@s launched (i.e. 22 of
February, 1999), many Japanese still had not expegd the Internet. The fixed-line
Internet penetration was very low in Japan mainlg tb the high cost of broadband
technology. Therefore, i-mode has been perceivedeamost promising and feasible
way to get this new knowledge and experience. Hpusers with no or little Internet
experience seems to be advantageous to NTT DoCoMagan as this eliminates the
PC-based Internet being a point of reference fonparison purposes; thus reducing
the possibility of users suffering from a gap opeatations. This market condition
was also beneficial as it allows NTT DoCoMo anddtsitent providers to charge
customers for downloaded data and Website subsgriptHowever, such a unique
and privileged condition was less evident in ovassmarkets and especially Europe
as the fixed-line Internet penetration rate wasifigantly higher than for Japan. For
example, in Western Europe, mobile Internet hasbearketed as an alternative

means of accessing the Web (Baldi and Thaung, 2002)

Although mobility and integration of content aretineable advantages for i-mode, it
seems that PC-based Internet was favourable foopean and other international
market users especially with the emergence of @ssetechnologies (i.e. 802.11). Not
only elements related to usability, speed and Beknn terms of content has made
fixed-line Internet favourable to i-mode, but alsmnomic reasons have played a key
role. This is because unlike i-mode, fixed-lineehmet allows users to access
Websites and download data for free. The shift frbee to fee’, that is associated
with i-mode, is definitely not welcomed in interimatal markets unless add-values are

substantial.

5.3.2 ISSUES RELATED TO VALUE PROPOSITION

Second, we argue that creating rich and well-b&dnportfolio of convergent
services and contents may matt@riginally in Japan, i-mode is a portfolio of a wel
balanced mixture of entertainment, information,abase, and transaction services
(Natsuno, 2000; see Figure 5-1). Users can empiey tmode compatible handsets
not only for email functions and information retra, but also for engaging in a range
of mobile commerce activities (Ratliff, 2002). Siees provided by i-mode include
but not limited to cooking recipes and hints, weatind general news, transportation

schedules, financial market news, and stock qudatssrs of i-mode are also able to



play games, view videos, download Disney chara@edsring tones, check the status
of their friends and contact them, and create peispages. With i-mode, users can
even do more advanced financial transactions. B@amele, they can conduct
different banking activities, trade stocks, andageginto Internet commerce. Having
such a diversification of content with the portfobf i-mode service fulfils a wider

range of needs; thus attracting a variety of usedspan.

-
i-mode Content Portfolio '
Entertainment Transaction
Einging tones, games, Omnline retail. mobile
visual services. horoscopes. banking. stock trading.
music information. .. airline reservations. .
Information Database

Jrewm-a

MNews, weather forecasts, Fecipes. dictionaries,
stock quotes, sports restaunrant guides, vellow
results pages phone directory_

SAYISQAA 19U

| Billing Service |

| Customer Profile Database |

A well balanced portfelic of services and content, to attract a variety of users
and answering their needs.

Source. Natsuno, 2000

Figure 5-1. Content Portfolio of i-mode

From the time when i-mode has been provisionedebriéary 1999 up till now, a
number of new services and features have been addethode aiming to leverage
the platform and increase its Japanese customer Basdemonstrated in Table 5-1,
these developments have been started by the Jaed-bappli service in 2001 that
offers automatic updates for information provideg ilmode including news and
stock prices. I-appli also makes it possible toyplaw games without accessing the
Internet as games can be downloaded and storedlashepdate was in 2006, by

which i-mode users can now search i-mode platfasimgukeywords.

Table 5-1. I-mode service developments in Japant(@gized from nttdocomo.com)

Launching Service Brief Description
Date

This service group consists of software (programsgd with i-mode

Jan. 2001 i-appli service  compatible mobile phone terminals. Downloading #Hudtware makes it
possible to automatically update the news and veedtirecast displays as
well as to play new games.

This is DOCOMO's location information service. Tir&rea service enables

Jul. 2001 i-area service the user to check the weather forecast, trafficstaock information and other
convenient information for local areas as well te&s tap information to the
user's current location.




Table 5-1. I-mode service developments in Japant(@gized from nttdocomo.com)

This feature refers to video distribution prografos i-mode mobile phone

Nov. 2001 i-motion service terminals and the contents. The high-speed packetunication oFOMA
entertains you with the latest movie theater infation and details of the
sports highlights available in video.

Jun. 2002 i-shot service A function that supports transfer of still imagesptured with an i-mode
compatible phone. The images may also be sent talenphones of other
carriers and PCs.

This service transfers video captured with an iiomtcompatible mobile

Jan. 2003 i-motion mail phone via e-mail. It features a transmission spéeg to 15 frames/sec, thus

service permitting smooth motion video to be enjoyed witimabile phone.

Jul. 2004 "Osaifu-Keitai"  This service provides mobile phomveish wallet functions so as to facilitate
mobile commerce.

This service distributes the latest news, weathaechsts and other

Sep. 2005 i-channel information to i-channel compatible i-mode phon&se information is

service displayed on a standby screen without any spegafation and users can
access to more detailed information with a press fmditton.

Nov. 2005  "ToruCa" This feature offers info-capture function.

Dec. 2005 "iD" This feature provides credit card brand.

Apr. 2006 "DCMX" This feature offers mobile credit services.

Oct. 2006 keyword search This feature allows users to surf i-mode platform utilizing keyword

ct service for i- searching facility.
mode

The i-mode platform provides direct access to @figvebsites, i.e. those approved

by NTT DoCoMo to ensure quality and variety. Howgviemode is also open to

other Websites, but users need to key in any cabipaiite by typing its URL or

through search engines. In total, i-mode providesrsi with access to more than

95,000 Websites simply by pushing the dedicateddde’ button on their handsets.

The original language for i-mode is Japanese. 8hafter its launch and due to i-
mode market expansion strategy, some serviceedtaot have foreign language
versions (e.g. iMenu in English) and Websites starérging with content in English,
Spanish, Italian, etc. However, the number of i-ma@bmpatible Websites differs
significantly by language with Japanese being damin(Vincent, 2001). For
example, where, in 2003, the number of official sigds was nearly 3000 in Japan
(Barnes and Huff, 2003; Macdonald, 2003), thosetha Netherlands, Taiwan,
Belgium, and France in 2006 were around 60, 130a60 90 respectively (Hung and
Yeh, 2006). This gives a clear indication of thgngficant difference in terms of i-



mode content between Japan and other markets. Hiévecauthor considers that lack
of content has made the service less appealingistmmmers in many European and
other countries; and this affects its spread ise¢h@gions. Moreover, the equilibrium
of content in international markets has been ameisk Japan, as illustrated earlier, i-
mode content is significantly varied in terms otura and type, whereas the small

amount of content in most of the overseas marketssisuch an important variety.

Third, we argue that fitting the service to itsgetr segment may mattédithin its
main marketplace (i.e. Japan), NTT DoCoMo focusedaacconsumer market rather
than the professional corporate market. This decisvas not arbitrary or based on
gut feelings; rather it was principally founded wrarket research led by marketing
specialists: Muri Matsunaga and Takeshi Natsun@sé&tspecialists championed the
idea of targeting affluent consumers and more §patly urban youth as the ideal
early adopter for i-mode services given the faat they are constantly on the go and
have grown up addicted to electronic gadgets (lRa02). Thus, the initial focus of
NTT DoCoMo was on entertainment content matchimgrtéeds and wants of i-mode
potential early adopters. Nonetheless, given theerdity of the i-mode service
portfolio, the platform, after only a short periofitime, has become not limited to the
aforementioned category of users. It has actuatjyaeded its user base to cover
almost everyone; from young teenagers to elderlgplge (Macdonald, 2003).
Essentially, the selected content for i-mode wascprally adapted to the Japanese
society (Baldi and Thaung, 2002). In other wottls, choice of content was meant to
match the Japanese users profile with more emplpdaced at the beginning on
convenient entertainment and other content matchivegdesires of i-mode early
adopters.

Having recognized the success it achieves with dentm Japan, NTT DoCoMo

started considering launching the service in theopean and the U.S. market with
the intention of making i-mode the de facto staddaorldwide. This is because NTT
DoCoMo seems to believe that i-mode success ismagied by its context; thus such
a success is replicable elsewhere. The initial esighwas to launch the service in
affluent countries where people usually have higvels of disposable income; as

such countries were deemed more favourable andoppate (Ratliff, 2002).



Examples of these markets are Germany, the Nettusyldtaly, United Kingdom, and

others

I-mode services and content that have been launohederseas markets were copied
from those offered in Japan, where language istierecognizable change. It seems
that telecom partners believed that i-mode canemady itself and hence ignored
studying the market and investigating whether i-enadrvice along with its content
would be appealing to their customers without angsgantial modifications. The

issue of delineating the right potential marketrsegt and which sort of services and
contents matches their needs has been overloakéle lauthor’'s view, market along
with cultural differences does matter. The kind-ofode services that are admired in
Japan such as games, horoscopes and downloadingyDeharacters may not be

successful everywhere.

Fourth, we argue that delivering valuable addedievalements may mattéiVhen
comparing the value elements that can be delivimenigh i-mode to users in Japan
with those can be delivered to users in overseakatsa a substantial difference can
be recognized. These differences however are t@ sxtent inherited from the issues
discussed previously. For example, lack of rich andvenient services as well as
content in international markets significantly deases the platform’s (1) utilitarian
value elements that can be achieved for examplaugir i-mode transaction and
financial services; and (2) hedonic value elemémis can be delivered for example
through i-mode entertainment services. Even somacss that have been offered in
Japan and also in overseas markets differ in theewvihey communicated to their
users. One example is related to the i-mode enwmmlice that delivers a great
utilitarian value to it users in Japan as it is tinst of its kind there. This value is
much less appreciated in other countries due toethistence of SMS substitute
technology. The delivery of epistemic value thaties customers looking for
curiosity and novelty experience as well as newwkadge acquisition is higher in
Japan than in other international markets. Thiseisause i-mode in Japan represents
the first practical way for exploring the Intermveilst it is not the case in most of the
overseas markets due to their significantly higpbenetration rate of fixed-line

Internet using PCs and other electronic devices.



Furthermore, the interaction quality of servicetéadn terms of service structure,
navigation and presentation differs in its appraj@mess between Japan and the
overseas markets. This is because the bundledtesmwithin i-mode are organized as
a highly structured menu aiming to make the whid¢f@rm easy to use and simple to
navigate through. This manner of organization seenhe fitting the Japanese culture
as their norms and values are based on hierarahymer. Nonetheless, there is no
evidence that this manner of service presentaticuitable in other overseas markets.
Whilst this structured menu might seem very muadanized for Japanese users, it
might look boring and unexciting for some otherras@he issue of choosing the
right service structure for overseas markets, afjhoimportant, seems to have been
overlooked by NTT DoCoMo and its telecom partnéist example, when i-mode
menu has been introduced in English, the only thireg has been changed is the

language while the platform structure remainedstrae.

The value of time is highly relevant in the molidéecommunications industry where
change is very rapid. In Japan, the i-mode semwee launched in 1999, more than 2
years before the provision of 3G technologies.hiat time, telecoms and customers
were waiting for 3G technologies so as to be ablefter and receive effective data
services similar to what has been provisioned mode in Japan. Hence, the author
considers that the time in which the service hdledaout has made i-mode a very
competitive and innovative service given the avdddechnologies then. Indeed, this
has allowed NTT DoCoMo to build a large customesebfor i-mode very quickly
which in turn (1) facilitates the communication padwerful network effects, and (2)
attracts mobile handset and content providers as s#rvice represents a new
innovative way for generating revenue with econ@nukscale advantages. Being the
first to launch data services from this kind in thebile telecommunication industry
also gives NTT DoCoMo a great deal of valuable eepee in this context as
opposed to its counterparts worldwide (Vincent, 20@n the other hand, the i-mode
service has been available internationally frony&@002 where most telecoms either
upgraded or were in the process of upgrading ttediular infrastructure to 3G. The
time in which i-mode started targeting internationarkets has made, perhaps, i-
mode less appealing to international telecoms astbmers and negatively affected
its perceived value and efficacy given the highhpse of 3G technologies by then.



5.3.3 ISSUES RELATED TO VALUE ARCHITECTURE

Fifth, we argue that organizational settings maytenaNTT DoCoMo, before market
liberalization in Japan, was part of NTT (Nippon |éphone and
Telecommunications) which had a well-known repotatibrand and a nationwide
installed base (Barnes and Huff, 2003; BouwmanMadinnes, 2006). In 1992, NTT
DoCoMo spun off from NTT but inherited the strongputation, knowledge,
experience, technologies, and customer base frermdther company (i.e. NTT).
Interestingly, NTT DoCoMo decided not to follow N'ETlong and tedious approach
pertaining to developments of services, produashrologies, and standards but
favoured a more flexible method where room is dméid to experiments along with
their risks or benefits. The new flexible and cneatapproach was mainly supported
by a valuable mix of skills and perspectives (Vimg@001; Ratliff, 2002) represented
by NTT DoCoMo’s first president, Koji Oboshi, alomgth Takeshi Natsuno (Internet
entrepreneur) and Muri Matsunaga (marketing andnptmn entrepreneur). As a
result, i-mode has been developed to test a neimdassmodel related to mobile data
services. Such an innovative artefact would notehlagen developed without NTT
DoCoMo’s philosophy, culture, and management mitsdgeat encourage innovation

thinking.

Elements related to NTT DoCoMo’s powerful marketsigion as being a giant
telecommunication provider in Japan with the highearket share (around 51%)
along with its brand and reputation has been ateidh to the success of i-mode in
Japan through attracting many customers. On therokiand, such contextual
advantages cannot be communicated to users imatienal markets as (1) NTT
DoCoMo is not popular and not recognized as a Wwsdwn brand in Europe and
other countries; and (2) telecoms partners in @a&rsmarkets are in general not
considered leaders in their markets and usuallpatoenjoy high brand recognition.
Except for some allies such as the KPN mobile enNletherlands, telecoms partners
were only in third or fourth position in their matk (Hung and Yeh, 2006).
Therefore, their relative resources and competenaie their markets could be
regarded as modest compared to those of NTT DoCoMihe Japanese mobile
telecommunication industry. As telecom allies aot im the leadership position in

their markets, emotional benefits with regard tatust and perceived practical value



elements with regard to quality were much moreidaiff to communicate to users in

international markets. This holds back diffusion-ofode in those markets.

Sixth, we argue that the compatibility of technabad) architecture may matteXTT
DoCoMo utilized its existing technologies and pnedoantly its proprietary
dedicated packet network (PDC-P) with an average od 9.6kbps for i-mode
purposes. For i-mode, this technology costs NTT @d@ almost nothing as it was
already in place (Ratliff, 2002). Unlike the GSMratiit switching that has been
initially used for WAP services and requires essdidhg a connection (dial-up) each
time the user need to access the Internet, i-mexleblogy has some advantages as it
is based on packet switching giving i-mode usersoastant connection to the
Internet. Furthermore, although PDC-P is a 2G talltechnology, it does leverage
volume-based pricing which is not supported by GSidwever, later on, NTT
DoCoMo upgraded its cellular infrastructure to 3@-CDMA) increasing its upload
and download speed up to 64kbps and 384kbps resggctThis not only improved
i-mode service, but also enabled the telecom todauin 2001, its 3G service FOMA

(Freedom of Mobile Multimedia Access).

Nonetheless, the NTT DoCoMo’s dedicated packet otwuffers from considerable
limitations as it is a closed technological staddaat is only available in Japan. This
has caused compatibility issues when the service deen exported to overseas
markets as they were mainly based on GSM techredo®G) and then GPRS
technologies (2.5G). Adapting i-mode to GSM/GPRé&htelogies calls for joint
R&D between NTT DoCoMo and its international telecgartners which also
requires considerable time, money and effort. Tas led telecom allies to focus
more on technology aspects rather than on the batel this is a problem as it is the
content that customers care about. Having diffecetitilar technology standards also
calls for different models of i-mode compatible tsets to be produced by handset
manufacturers. Given the low volume required by tmaofs international i-mode
providers due to their small customer base, masti$et manufacturers were reluctant
to support them because there are no economiesalef. $Hence, in line with Gawer
and Gusumano (2002), the author argues that thal lwd proprietary i-mode
standard has drawbacks concerning its technologmalpatibility which hinders its

global expansion possibility.



5.3.4 ISSUES RELATED TO VALUE NETWORK

Seventh, we argue that the appropriate choice oivartk-mode along with its
structure may mattetn developing the proprietary i-mode service, NToddMo
has adopted a closed network mode. A closed netwaotkils that only selected
parties or actors can participate and provide idpedaining to the potential
innovation. As NTT DoCoMo utilized its existing tewlogies and predominantly its
dedicated packet network (PDC-P) for i-mode setvibe need to add cellular
infrastructure providers to its value network haerb eliminated. Nonetheless, the
telecom recognized the need to build close cooperatlationships with many
content providers to feed the service with différearms of useful and innovative
content. As i-mode Websites need to be developedy dHTML (Compact Hyper
Text Markup Language) which run on a micro-browselding handset providers and
manufacturers to the i-mode value network was éisgea take full advantage of the
service potential. To this end, NTT DoCoMo created environment for sharing
R&D with a selected group of mainly local handsetnurfacturers (e.g. NEC, Sony,
and Fujitsu) enabling technologies to be improveadn incremental and continuous
manner, e.g. the development of Java-enabled h@ndise2001. This type of
collaboration allows the telecom to bring approjgriahannels (i.e. handsets) to the
Japanese market enabling users to successfully oaroate with the i-mode service.

For NTT DoCoMo, building -collaborative relationskiphas extended the
telecommunication sector to include actors from dhside. For example, although
NTT DoCoMo is the actor handling the billing furani within the i-mode value

network and rewarding itself for this extra rolee(ia 9% commission on service
subscription), it has also partnered with leadiramks developing new forms of
payments and money collection. Moreover, it hasngaed Coca-Cola allowing i-

mode users to use their handsets with Coca-Colaimgnmachines and charge
transactions to their i-mode bills. With the infent of making i-mode the de facto
standard worldwide, NTT DoCoMo built a number ofagtgic partnerships with

many telecoms in different parts of the world. Toildb a strong base for these
international collaborations, NTT DoCoMo establidha 2000 a strategic alliance
with AOL-Time Warner to provide content and markgtin the English language.

However, the problem that occurred from the authgrérspective is that NTT



DoCoMo practiced along with its telecom partneesshme closed network mode that
the telecom has employed in Japan despite thetisitah differences. Pisano and
Verganti (2008) argue that a closed collaboratippreach is preferable when a
company (1) needs only a small number of collalmosabr problem solvers; (2)
comprehends the required knowledge domain and usxhand market requirements
are well defined; and (3) knows which actors towdran. When applying these
conditions to NTT DoCoMo’s case, it seems that #édgpa closed network mode
was appropriate for NTT DoCoMo in Japan given tsdr and market requirements
were clearly defined following the market reseattod telecom has conducted, led by
marketing and Internet technology specialists Mdiatsunaga and Takeshi Natsuno.
The number of actors needed was reasonably smalethsA closed model was also
deemed appropriate as the telecom was able tondeterthe required knowledge
domains for the i-mode service and which partiesditaborate with given its long
and sustainable relationships with many and diffetypes of actors inside and
outside the telecommunications sector. Further, NOGCoMo’s extensive R&D
capacities as well as its wide and deep knowledgelecommunication standards,
infrastructure, services, and devices signifies tla@ro reason justifying the

appropriateness of a closed network mode in thgs.ca

Notwithstanding, the author believes that an opstwaork mode where any party can
participate and provide ideas related to the inhomawas more appropriate to be
used by the international telecom partners. AlttnodNg T DoCoMo has put a lot of
effort in connecting the telecom partners with eomt providers and handset
manufacturers, those actors were mainly part ofdbal market of Japan, with no or
little experience in European and other internationarkets (Hung and Yeh, 2006).
Therefore, local actors who have better understandi local overseas markets were
missing, perhaps, due to the inexistence or wealkehatructure of mobile data
services. Therefore, a clear identification of resedactors to draw on in the
international market was not there. Another reagsstifying this argument is that
user and market demands were not clearly definethéninternational markets.
Hence, the author postulates that whilst employgnglosed network mode was
appropriate in Japan, continuing this approach nternational markets where
convenient conditions for such an approach is missepresents one of the reasons

leading i-mode to fail outside Japan.



Eighth, we argue that the alignment amongst sti@tggals and objectives of
collaborative actors may mattefFhe strategic goals towards i-mode considerably
differ between NTT DoCoMo and its telecom partn&%T DoCoMo aims to make
i-mode along with its technologies a global stadd&or example, NTT DoCoMo
strategically aims to publicize its W-CDMA (Wide @ Division Multiple Access)
standard concerning cellular networks throughoatdabllaboration with its strategic
partners. To this aim, NTT DoCoMo updates i-modgularly with new features and
services and makes tremendous efforts in regardshéo service’s marketing,
supporting technologies, and value system. Telggarmers on the other hand do not
seem to have the same strategic vision towardsdiembhis is perhaps related to their
initial commitment to the open standard WAP (Wisslépplication protocol) where
offering i-mode seems to be only a step in gettome useful experience needed to
offer 3G mobile data service effectively. This dsien on strategic goals is another

reason explaining why i-mode did not succeed oatdapan.

Ninth, we argue that employing diversified servideannels (i.e. handsets) with
customer actors may matté€eenerally speaking, there are some technologicdl an
other requirements needed to be fulfilled beforersisare able to use the i-mode
service. Users are required to (1) acquire i-mawbked mobile handsets; and (2)
subscribe to the i-mode service through NTT DoCotoone of its partners in
countries other than Japan. Another limitation-ofade is that users can only access
Websites developed using cHTML (a Compact HypertTarkup Language).
Amongst these limitations, the only difference betw Japan and overseas markets is
related to the availability of handsets along wiitair various brands. Whilst in Japan,
i-mode compatible handsets are available in mafigrdnt models and from different
handset manufacturers which are well-known and esththere such as NEC, Sony,
Fujitsu, Sharp, Mitsubishi, Panasonic, and othemy two main types of handsets are
available overseas (Hung and Uh, 2006), i.e. NE Bwshiba, which do not enjoy
the same popularity and attractiveness as mobiteldsds in overseas markets as in
Japan. For example, in Europe, mobile handset raatwkrs such as Nokia and
Eriksson are perhaps more experienced in what usehss region may require and
admire (Quigley, 2002). Therefore, the author cders that lack of varied and highly
appealing i-mode compatible handsets is one okdlyereasons hindering the service

diffusion in the international markets.



The underlying reason behind the significant ddferes between Japan and the
overseas markets in terms of numbers and variefidsandsets is related to the
handset manufacturers’ economic viability. At le&X0,000 units represent the
economic volume for manufacturers to produce a n@wdset model, which is mostly
required to be pre-ordered by a telecom (Funk, RODHis significantly exceeds the
requirements of international telecoms given thamall scale of i-mode users.
Perhaps, this would not have been a problem iteébbnology of i-mode compatible
handsets is the same in Japan as internationaktsaikhis way, for example, handset
ordering might be done centrally and then disteduto different telecoms based on
their requirements. This however was not the casdha technology of i-mode
compatible handsets in Japan were based on PDCHP2Chnology, whilst those in
international markets were mainly based on GSM/GRRBnology.

Tenth, we argue thgjovernance issues may matt€he value network of i-mode is
hierarchical when it comes to governance. NTT Do@Gold the dominant actor
directing and managing the innovation and its vagation. For example, to qualify
for official status which includes having their \\#tle accessible directly through the
i-mode menu, content providers are required to igale lengthy qualification
process fully controlled by NTT DoCoMo. Another exale is that NTT DoCoMo
specifies in detail what kind of handsets are nexglto meet the requirements of the
i-mode services and its updates and developmatterrthan modifying the service
to meet the requirements of the existing hand3éiis. has worked considerably well
in Japan and not in international markets. Givea litbw adoption of fixed-line
Internet and the large base of i-mode customenstenb providers in Japan have
found that i-mode is very promising as their pmpatitechnology for capturing value
and revenue from their Websites along with theirntents. For handset
manufacturers, i-mode provides a market for inngeaand feature-rich handsets
(Vincent, 2001) and thus symbolizes a new streamne\@nue generation. Thus, it was
rational for content provider to undergo the quedifion process and handset
manufactures to accept receiving requirements fiémT DoCoMo in Japan as
benefits seems to surpass the drawbacks. Howeéhase tfavourable conditions did
not exist in the outside markets as PC-based leteadoption as an alternative
technology is high and the numbers of i-mode custsns very low. Thus, actors in

the international markets were more reluctant gage.



5.3.5 ISSUES RELATED TO VALUE FINANCE

Eleventh, we argue thdtilling systems may matter. One important elemdvait t
makes i-mode so appealing to its users in Japtdraist makes it possible for them to
stay connected to the Internet at all times, wbiley being charged for actual traffic
rather than the time spent. This is thanks to i-enpdcket-switched technology. NTT
DoCoMo has set very competitive prices for i-modurilag to attract a large volume
of customers. Keiji Tachikawa, NTT DoCoMo’s presitiebelieves that low pricing
is the key to building demand for i-mode serviceegi that it is a consumer product
(Grech, 2003). In fact, I-mode users are requicegay only about $3/month for i-
mode subscription. The traffic charge is approxehat$0.003/packet. For some
official Websites, users also have to pay a serstidescription fee ranging from $1-$3
per Website per month. Currently, NTT DoCoMo givwes user the freedom to
choose between flat-rate or packet-based chargetgods providing more flexibility

to the service.

Given the market conditions in Japan, these primEsms to very encouraging for
users, but not to the same extent for content gessigiven the limitations imposed
by NTT DoCoMo. These limitations can be summarizsdfollows: (1) flat-rate
subscription method is employed and there is nonréar transaction-based charging
due to the complexity of micro-payment billing, a8 maximum subscription fee
for a Website per month is around $3. For NTT Do®@gMuch a simple pricing
method gives advantages for users as they receilyeome bill coming from one
economic entity (i.e. NTT DoCoMo). For the telecomself, this method is
advantageous as it reduces operation and managerasntof billing functions.
Moreover, NTT DoCoMo considers that it is easiercmmmunicate the pricing
method to the market (Grech, 2003) and to makeighlj understandable by

customers.

On the other hand, in international markets, pgcmethods for i-mode were not
effective in general. Many telecom allies offeredade with flat-rate plans in a very
early stage, even before establishing the demanthé&service and without giving
the choice to customers to switch to packet-basadging methods. Indeed, i-mode

pricing is a very critical issue to the servicess especially in international markets



due to the availability of free content over thaditional Internet (fixed-line) coupled
with its high penetration rate compared to Japaanyusers there are not used to pay
for content available on the Internet. But, perhdpe adoption level of the i-mode
service would have been higher in the internationatkets if telecoms adopted more
appropriate revenue generating method. For exanigeems that advertising-based
revenue generating method is more sensible thareghbscription-based. Moreover,
if telecoms also seek to charge customers, it sélkatdelecoms should only charge
for content regarded as valuable when the usemisilensuch as location-based and

time-critical services.

5.3.6 CONCLUSIONS: -'MODE SERVICE

NTT DoCoMo introduced mobile data platforms to therld through its i-mode

service. Although i-mode was built on a modest nedbgy, its highly appropriate

business model made the service very successfldpan. After a few years from its
roll-out in Japan, NTT DoCoMo launched the servicemany other countries in
different parts of the world. This was possible doi¢he strategic partnerships NTT
DoCoMo established with telecoms in the selectedrseas markets. Unlike the
service success in Japan, however, i-mode seemscaessful in the chosen

international markets.

The application of the Mobile Service BM Ontology as a part of its evdio to
analyze why i-mode is very successful in Japan,swhi is not in the overseas
markets reveals important details. The analysisevaduation conducted shows that
successful mobile business models are those fittiegontext of mobile data services
in terms of space (i.e. market) and time. Thuseatife mobile service business
models need to be adapted according to each marketalso need to be dynamic to
cope with changes happening in the environmenséin@ce operates in. This stage of
the evaluation also supports the assertion thatted a fitting network mode when

creating value networks is one of the key valueats of mobile data services.

As we have seen throughout the analysis, the dilemim-mode being successful in
Japan and not in the overseas markets cannot beregbby one single factor. Issues
related to value proposition, value network, vamehitecture, and value finance are



highly relevant and important. This fact seems rididate that the ontology is

cohesive.

The case of i-mode has added to and enriched thlesation of the developed*v
Mobile Service BM ontology. Unlike the Apple iPhonase where the ontology is
utilized to examine the success of the platforngeneral, the i-mode case uses the
ontology to explain why the service is unsuccessfubverseas markets despite its

success in Japan.
5.4 ORANGE BUSINESS SERVICES (OBS)

Orange is the commercial brand of France Telecoaufgrone of the world’s leading
telecommunications operators. Currently, Orangeevi23 million customers
worldwide. It is the number two mobile and Intdreervice provider in Europe, and
a world leader telecommunications services for rpnitees. Having the expansion
strategy listed in their agenda, Orange is now ap®y in more than 30 countries on
five continents. In the majority of countries whehe company operates, Orange is
the single brand for Internet, television and mekirvices.

In 2007, Jordan Telecom Group, which constitutese thase for the
telecommunications renaissance in Jordan, has edidpe Orange brand for all its
fixed, mobile, internet, and content services. Rawbile and telecommunication
services, Orange has become the new brand repl&tabgeCom, i.e. the old GSM

mobile operator for Jordan Telecom Group.

Following this significant transition, Orange airas providing the Jordanian end-
customers and business market continuously withidpeest quality of differentiated
telecommunications services at affordable priced gnline with its values and
philosophy to fulfil the requirements and meet theeds of the local market.
Meanwhile, Orange also aims to become the integrgperator of choice not only in
Jordan, but also in the whole Middle East by tramsfng the company into a fast
moving and service-oriented organization where dhgtomer is at the heart of its

approach to innovation.

Telecommunications in Jordan is a very advancedimiensely competitive four

telecoms market. Currently, Orange-Jordan is thabmur two telecom operator in



Chapter Five: Evaluation and Practical Validation

Jordan following Zain and leading both Uminah amngbiess telecoms. Nevertheless,
it is almost the leading operator when it comesetecoms services for enterprises.
Orange serves more than 1.8 million subscriberobatound 5.5 million inhabitants
in Jordan. In the following subsections, this resealiscusses the business model
configurations of Orange Business Services (OBS)pinlan, using the developed V
Mobile Service BM Ontology.

5.4.1 OBS VALUE PROPOSITION

Orange Business Services is the banner for bustc@mssunications solutions and
services in France Telecom which was originallynzhed on June, 2006 to
specifically serve the business market. In 200 g@en up new opportunities, Jordan
Telecom Group has adapted the OBS brand for itpotate services, inspired by
Orange creativity, plus the innovation potentialFoednce Telecom Group. In doing
so, Jordan Telecom Group plans to optimally seordah’s business market through
its enterprise business unit covering all typebwifdled services including data, fixed
and mobile, as illustrated in Figure 5-2.

Value Proposition
(Mapped to Business Needs and Utilities)

v

Optimize your

v v

Optimize your Improve your Make your Enhance your

communications telephony office business mobile business-critical
infrastructure communication communication
solutions
Business Data Business Business Business Business
Solutions Telephony Collaboration Mobility Applications
O ADSL O Fixed Line O Hosting O Mobile Voice O Integration
O Leased Line 0 ISDN Packages O Mobile VAS Services .
0 IPVPN 0O Call Free O Contact Centre 0 Bulk SMS 0 Outsourcing
O Frame Relay: O Premium 0 Mail Hosting 0 Blackberry Services
0 Wi-Fi Service Solution O Business [o] Cont.e_nt )
0 Weinak O Data Centre Everywhere Provisioning
Account O Domain Name 0 CUG+ O Corporate
0 Telephony Services 0 Roaming gusn)ess
VAS 0 Conferencing ervices
; 0 GPRS
Service ) .
O Mobile Email

Figure 5-2. Orange Business Value Proposition
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The target market segment of these services isad@ small, medium and large
enterprises in all industries. This includes maaufang companies, banks, airports,
hotels, universities, and any other public or peviastitution. Given this large scale,
the telecom is deliberately designing its ICT-segvbundles to meet the different

wants and needs of their varied business customers.

The notion of ‘one size fits all’ is not listed Wwih the concepts of the telecom.
Instead, Orange considers developing tailored ieoisit that best suit different
business challenges. Moreover, as a telecoms seprimvider in Jordan, Orange
commits itself to provide the Jordanian enterprissrket with the most innovative,
integrated and end to end solutions that will se¢beir business continuity. Indeed,
this promise was declared following the strate@idmership established with Orange.
In particular, the intended role of this major mdwas been settled by the Chairman of
the Board of Directors of Jordan Telecom Group riyrihe announcement of the

complete introduction of Orange services in Jorafllows:

“Our customers will be enjoying Orange’s compettivange of telecom
solutions and top quality services, enjoying thenpium offering that will
meet their needs to full satisfaction through thimgle and reputable

provider”.

The proposed value of Orange in Jordan is thatuality. Orange intends to bring

high performing, secure, and easy-to-use solutwhgh are also simple, flexible,

and cost-effective. Having enterprises as theigefarsegment, Orange business
services primarily addresses utilitarian value @pts which are intended to add
value to the business performance. Yet, by meaits vélue proposition, the telecom

aims to deliver the following benefits to the Jor@da business market.

(1) Removing barriers to business success.
(2) Enhancing business contribution by opening up dppdires.
(3) Removing complexity and making technology workrusre businesses.

The aforementioned value elements are to be deliMey all types of services within

the bundle, but each single category aims to peomdre specific values as explained



in Figure 5-2. For example, business data solutains primarily to optimize the
communication infrastructure of business customerkereas business mobility
services aims to provide business users with sffatke art mobile technologies and

services.

Following its strategic partnership with Orangetddm Telecom Group is now also
able to provide the value of the Orargandto its business customers conveying the
quality and reliability of the services offeredtdrestingly, the annual report of 2007
points toward that as follows.

“2007 was an outstanding year for Jordan Telecono@r... ...
Adopting Orange brand gave us the inspiration tdasrce our
services and provide our customers with exceptigoalducts
along with more determination to achieve excellemcerder to
remain our position as the leading group in the dhian

market”.

Basically when the customer is a business entespti'e QoS levels between the
telecom and the enterprise need to be agreed befmieand to be documented in a
service level agreement (SLA). Therefore, assutivaj offering meets the agreed
standards is decisive. Actually, Orange is adhetmmdhese elements of value in
general, and more specifically to the quality issoelated to the provided services
through so-calledapplication-basedSLAs which are reviewed internally and on a

guarterly basis for quality assurance purposes.
5.4.2 OBS VALUE NETWORK

The capacity of Orange-Jordan in providing the doiah corporate market with such

a value proposition has been significantly levedatipgough its value network actors.

Diversified resources that rarely exist within dekecoms organization are needed to
allow the offering of Orange bundled business sewi Hence, Orange-Jordan
considers that it is extremely important to estblielationshipsvith its main value

network actors in the form of strategic relatiopshand affiliations.

Jordan Telecom Group were signifying a consortidrfoor companies as illustrated

in Table 5-2, which then, in 2006, has been resirad into six business units:



Orange Fixed, Orange Mobile, Orange Internet, Cealmpovations and Corporate
Integrated Solutions Business Unit, Wholesale BassnUnit, and Jordan Telecom
Group Foundation. This kind of national associatigresents micro value network
for Orange-Jordan. However, as a major step intenelkng itsmacrovalue network,
the telecom set up strategic partnerships with dgafelecom Group along with its
affiliates. This move has made the structure ofvillee network more complicated,

but at the same time has strengthened the netwgnitisantly.

Table 5-2. Original Companies within Jordan Teleddroup
Jordan Telecom Group Core Business
Jordan Telecom Fixed Line Operator
MobileCom Mobile Operator
Wanadoo Internet Service Provider
e-dimension Data and Content Provider

This progress allows Orange-Jordan to acquire asdtenn strategically high quality
complementary services and resources in a costtie#emanner. Orange-Jordan
believes that these kinds of assortments play dafimental role in enhancing the
consistency of the strategic goals among each pargtved leading to a ‘win-win’

situation.

Many managers pointed to the role of actors withim Orange-Jordan value system
with pleasure, as evidence of the actors’ positoles. Remarkably, this viewpoint
has been reflected in many Orange-Jordan documénie. internal document
declares the patrticular role of Orange as follows:

“Based on Orange heritage of revolutionizing nornvge are
moving into the future with new and exciting praduend services
for multinationals...... The backing of France Telecom Group's
network and carriers opened wide perspectives tor@roup and

placed it as a major player in the Middle East”.

Orange-Jordan is also conducting and maintainitnggroexternal arrangements in
terms of communication and collaboration with otbesinesses. To give just two
examples apart from technical infrastructure regragnts, Orange-Jordan has signed
agreements with 263 operators within 125 counteesbling its business customers

to keep in touch with their organizations when élang. Whilst, to act as a content



provider, it has partnered with other local, regilorand international content
providers. Orange value network actors play difien@les within the network and
communicate varied materials such as money, deaperience, knowledge, HW, SW,
services, and products. When it comes to suppli@range-Jordan bears in mind
decreasing the degree of dependency on specifiglistgpin an attempt to sustain

stability and gain a mixture of technological artley experiences.

Orange-Jordan assumes that the main role of thiéfatians, consortia, strategic
partnerships, and other types of relationships wifferent actors within its value
system would not only enhance its strategic pasis the telecom operator, but
would also reinforce its position as an integratgerator providing fully fledged
services to the corporate sector. Founded on thednge-Jordan has attached a
wholesale business unib its organizational structure. This unit spazed in
handling the complexity associated in managing dhiwerse relations amongst its

value network actors including all national anc&emftional operators.

Constructing interfaces and communication chanwéls business customers is also
of high concern to Orange. The telecom believes smh utilizing appropriate
channels would establish worthy relationships wviishenterprise customers. Hence,
Orange has put in aenterprise business uniithin its organizational structure as a
commercial business unit handling the business @btagknd a single point of contact
for all solutions. More specifically, the entergribusiness unit consists of three
dedicated directorates; namely, sales, marketimgjcastomer care. The business unit
aims to handle the requirements of enterprisesomests. In addition to physical
communication channels which include on-site visi@sange-Jordan is exploiting
Internet and other related technologies such atlgoand Customer Relationship
Management (CRM) systems to develop valuable idammunication mechanisms
with their business customers. From the IS viewpol@range considers these
communication channels critical not only to dissesieé information for its business
customers, but more importantly to collect inforimat about their behaviors,

attitudes, needs, and trends that would enable tbefier premium services.

Despite its complex value network, Orange-Jordgmesents a bridge between the
entire value network and customers. It providesim@ls interfacing point to

communicate with customers; single authenticatiomtpto get access to the entire-



network; single access point to benefit from sasioffered by the whole value
network, and a single financial settlement poinprtafit all the actors within the value
network. Through permitting such simplicity in comnications, Orange-Jordan

intends to optimize the customer experience.

Founded on that, Orange seems to be the principghkstrator of value within the
network. The telecom controls customer informati@ing in constant contact with
them, mines useful intelligence out of the colldctiata, and fuels the network with
novel ideas and market knowledge. This in turn gi@range the power to lead
innovations within the value system. Nonethelesgan@e system is open not only to
customers, but also to business partners. Orangeeipes innovation as a joint

process where parties share and exchange idedasbatans, and expertise.
5.4.3 OBS VALUE ARCHITECTURE

In the previous subsections it became evident @ranhge-Jordan can offer Orange
Business services through itdegrated resourcesicluding those absorbed from its
value network. At this point, the author discussesnore detail the architectural

arrangements carried out by Orange to offer théaloan market with OBS.

Orange-Jordan understands value architecture asreatangible (e.g. ICTs) and
intangible (e.g. Knowledge Capital) resource tawveéelits intended functionality. In
relation to OBS, functionality is explained in tesrof provisioned business service
types along with their quality standards. Not sisipgly, Information and
Communication Technologies (ICTs) have been peeckto constitute fundamental
resources for Orange. Selected examples of theot@lecore ICT resources are
presented in Table 5-3. For example, as custonfermiation is one of the key
resources to telecoms, Orange has managed to amitesas customer information
including localization data through the core dasgbmanagement component of its

mobile version of CRM systems.

Interestingly, Orange understands the great rolgsofiuman resources represented
through their knowledge capital. Although the telecappreciates the role of its ICT
resources, Orange-Jordan considers its staff krgeléo be the differentiator. This is
reflected in many of Orange’s documents, highlightey many managers, and

confirmed by one senior manager as follows:



“Our success is driven by our ICTs and their asatmil
arrangements, enriched by our staff knowledge atkmence...
... both are essentially important, but the humart gaharder to

allocate; thus more influential”.

Configuration of resources is crucial to Orangeddar Indeed, the obtained resources
such as its brand, technologies, collective experéind knowledge enable the OBS
offering. The success of OBS in Jordan is largegedl on the methods in which the
resources and expertise of value network actogs Egjuant, Orange, France telecom

along with its affiliates, and Jordan telecom groae combined.

Table 5-3. Selected Examples of the telecom ICToRe®s.
Category Representative cases

Engineering Infrastructure Public Switched Telephone Network, Mobile

Equipments telephone switching office, base stations,
transceivers, and backbone switches and routers.

Cellular Technologies Global System for Mobile Communication, ahd
General Packet Radio Service.

Network Management Planning, optimization, and control systems.

Applications

IS/IT Applications Billing System, CRM, portals, and Oracle ERP

But perhaps, that would not be the case if Oramgdah did not give enough
attention to maintain high levels of synergy andyrahent between its internal
resources and the acquired ones. Resources alignasea major step of resource
configuration, is not all about technological cortipiity. It should also address other
organizational aspects such as structure, managemmamdsets, and culture.
Principally, Orange-Jordan seeks to employ itsrdified resources to get along with
its paradigm, structure, and culture. Orange-Joaensiders this aspect of alignment
crucial since they perceive technology as an enalflehange, rather than being a
change itself. Such a view signifies a shareduceilamong its members, which in
turn provides them with helpful insights allowingore achievable and manageable
communication, collaboration, and information dmg®tion. In view of that, one

departmental manager noted the following:

“Orange Business Services are about people rathbant
technology”.



The telecom argues that this conviction and undedshg smoothes the progress of
providing tailored solutions that best fit diffetdsusiness needs and creates seamless
experiences. Through aligning attained resourcexigiing ones, Orange aims to run
smooth processes that would allow the creatiotisofalue propositions at lower cost
and higher quality than its rivals. Interestinglyme footnote within a division

manager presentation refers to this as follows:

“Tools have been designed by taking the complexitgchnology,
molding the appropriate pieces into a contributilseend and

putting it all to work, efficiently and effectivély

On the other hand, creating new value propositimay affect the structure of an
organization. In the previous subsections, we haeen how Orange-Jordan
restructured its business into six units with ohéhem, i.e. enterprise business unit,
mainly dedicated to OBS offering. While anotheg. iwholesale business unit,
managers its relationships with the value netwatiora. This restructuring exercise
undertaken by Orange-Jordan has been inspireddnc€&rTelecom Group principally
to ensure consistency between the two strategingrar They believe that this new
structure will leverage the integration of each pamy’s specialization into tailored

service packages which have the potential to agdrgr value.

In essence, the creation of core competencies re=qa proper utilization and
appropriate configuration of the overall resoungessessed by any telecom. The core
competencies are utilized to constitute the mamre® of sustainable competitive
advantage for the telecom. Concerning OBS offerthg, available resources along
with their configuration arrangements let the depetent of the following four core

competencies.

(1) Convergence:This is could be depicted through the ability ofngmg
together voice, video, data, and mobile serviced theets varied business

needs and helps businesses to communicate andistoaneation.

(2) Customer Service Effectiveness and SimplicdliyG believes that customer
service is one of the key differentiators in todayelecom market. Thus,
through its restructuring program, the telecom mhess customers have a

single point of contact for all solutions, nameig tEnterprise Business Unit.



(3) Stability and Investmenfrance Telecom Group as a stable and long term
partner enhances Orange-Jordan stability and eagesiithe telecom to open
up wider perspectives with new services, new teldgies, and a worldwide

presence.

(4) Global / Local Capability The consolidated potential of the telecom along
with Orange in innovating and developing ICT seegiés explained through
the fact of delivering many consistent telecom sohs in 220 countries and

territories.

Yet, we have shown the Orange-Jordan value prapositco-operational, and
architectural BM arrangements regarding its OraBgsiness Services offering. The

financial BM arrangements, however, are discusselda next section.
5.4.4 OBS VALUE FINANCE

Typically, demonstrating a clear return on invesitrie fundamental to any telecom
business. In such a complex environment, ensuiiigg financial viability of the

provisioned services is of high concern to Orangeldn. Aiming at that, Orange-
Jordan carries out a variety of arrangements thatdcbe briefly categorized into
three aspects: Total Cost of Ownership (TCO), pgcimethods, and revenue

structure.

Total cost of ownership is the entire cost of Oexdgrdan core arrangements needed
to provide services as intended. TCO not only idetithe cost of ICT resources, but
also the cost of development, support, and maintanas well as the cost of essential
collaboration and communication the telecom corglugth its value network actors
and customers. TCO could be depicted more simpth@summation of the telecom
total cost of assets and operating expenses. Ajthaat first glance, the cost of total
assets such as property, plant, and equipment epfmeeepresent the highest source
of the telecom’s expenditure, the telecom viewsrajieg expenses (running cost) as
the major cost since it appears to exceed the foome over time.

The operating expenses of the telecom are costreices, administration expenses,
selling and distribution expenses, government regeshare, management fees, and

brand fees. Actually, the cost of services is tlsgomone. For example, in 2006 and



2007, cost of services represented more than 150%ecum of all other expenses.
Cost of services includes interconnection fees paidother operators of other
telecoms networks, license fees, and technicabasth as those related to technical

personnel as well as network operating and maintsnaxpenses.

Interestingly, some of Orange-Jordan operating es@& appear in the form of
revenue sharing. For example, pursuant to the mdignse agreement between the
telecom and the telecommunications regulatory casion, the government revenue
share equals 10% of Orange Mobile business unitavenue. Whilst, for using the
Orange brand in all JTG subsidiaries, Orange reveshare equals 1.6% of the
telecom’s operating revenues. Moreover, the telesosubject to other types of fees
and taxes such as a corporate income tax at afr2t on a non consolidated basis,
and Jordanian university fees are calculated &b diQorofit before income tax.

As we have seen, managing costs related to teleisontt easy task. Many activities
and functions with varied requirements are involv€itange-Jordan attempts to
address and manage these issues sensibly. In dojnipe telecom assumes to set
prices of its services in more effective methodscwhn turn affect its revenues.
Pricing mobile and telecommunication services isanstraightforward process. The
decision is multifaceted since many criteria akeainto consideration. This fact has
been confirmed by Orange managers, and one depddihmeanager summarized it as

follows:

“Many factors affect the pricing of any of our semes. For
example, aspects related to its total cost, catggoerceived value
by corporate customers, affordability, competitiavel in the
market, and whether the service is offered sephratewithin a

bundle of other services are extremely important”.

Further, in relation to OBS pricing, Orange-Jordapplies dynamic, fixed, and
revenue-sharing methods. The idea of dynamic mids rooted in charging
customers based on different measures such as nwhbensactions, transferred
volume, or duration of service usage. The fixe@dipg scheme is based on giving its
business customers the ability to control theirgaidy paying fixed amounts to get

unlimited usage of services during a predetermpertbd of time. On the other hand,



the revenue sharing model reflects a collaborgpirnecess where the telecom is in

charge of supplying, installing, and maintainindge¢em equipment among sites

where services are offered. Representative anstrdlitive examples concerning OBS

pricing methods are presented in Table 5-4.

Table 5-4. Representative Examples of OBS Pricirghidds.

Pricing Methods Service Financial Details
Name
Surf and 1) Aggressive discount on international traffic the
Talk top countries.
2) Simplicity: One monthly bill that includes alhe
components of the bundle.
Fixed Leased Line | 1) One flat rate for unlimited usage, usually peary
“Flat Rate” Domestic 1) Reduces the Total Cost of Ownership (TCO) of|the
IPVPN corporate customer through a one-time fee in which
includes: Installation, transfer, upgrade and dawadg.
2) Monthly rental fees that depend on: IPVPN type,
class of service, access method and bandwidth.
Weinak 1) A service of accounts for corporate business |and
Account residential customers with high values of pay as go
calling credit; JD50, JD100, JD300.
CUG+ 1) A solution that gives free unlimited talk timéthn
company group with monthly fees for as low |as
JD2/month.
Revenue Sharing Wi-Fi 1) works on a Revenue-Share model with restaurants,
cafés, universities, airports ...etc.
Internet 1) Customers only pay local phone call charges.
Roaming 2) Hourly Fee
Internet 1) The minimum fax away charge is 60 seconds with
Fax Away incremental charges incurred every six seconds.
Time-based| Mobile 1) Customers talk for as low as 4 piaster/minutartg
: Voice Orange Business Services or Jordan Telecom
Dy E Corporate subscribers day and night.
Offer 2) Loyalty program: JD1 Spent = 1 Point Earned.
Transaction | Bulk SMS 1) Charges are based on the number of the numbger of
-based messages.
Hosting 1) Prices for different volumes: 25MB, 50MB, 100MB,
Volume- | Packages and 200MB.
based GPRS 1) Billing for the amount of data sent or receivetich

range from 10 MB to unlimited.
2) Neither monthly nor connection fees.

As for revenues, Orange-Jordan structures themrdiogpto its business segments,

namely; fixed line, mobile, and data communicati@fithin each business segment,

revenues are organized with respect to servicelbsrygpe. This kind of structuring

allows the telecom to easily compare the perforraafcach segment along with its

bundled services.



To sum up, based on their BM arrangements, in 2@8¥,telecom reported 15%
Return on Investment (ROI), and registered 9.6%em&e, from the year 2006, in
consolidated revenues. The fixed line segment decbrJD243.5 million, while
mobile segment recorded JD183.5 million. The fixe@ segment also generated
JD14.1 million.

5.4.5 CONCLUSIONS: OBS

In this case, the author has shown how Jordan dmlégroup translated its strategy
into more systematic BM arrangements, on which $T&@erational processes were
built on. Further, the case study highlights thdartying reason behind the business
model’s value architectural, co-operational, finah@and propositional arrangements.
Orange-Jordan believes that the BM arrangementsldwenhance its strategic
position in the Jordanian telecom market througibéng the achievement of JTG’s

strategic goals and objectives.

Moreover, the case study regarding OBS shows uBtMaepresentation is a flexible

process. The presented case information is a resubnsolidating and integrating
data that was previously disjointed in varied forsnaodelling methods in general
can be classified as explicit or tacit. Explicit detling includes graphical and textual
techniques, while tacit ones indicate that modglis performed within individuals’

minds; thus not easy to be disseminated. In thidest, the author finds it important
to acknowledge triangulation in data collection. ilWlsecondary data offers pieces
modelled graphically and textually, interviews aslivas observation were effective

means in soliciting implicitly modelled data.

The OBS case study highlights a number of promisaspects covering the
overlooked areas within related research and peaclihe author underlines major
ones as follows. First, the JTG initiative of e$itdbing a micro value network in
forms of national associations, as well as reinfigrats macro value network through
strategic partnerships with major players, is ermmusly appealing. This innovative
model could act as a reference to be followed Iherotelecoms, given that JTG
noticed the associated positive effects within flet year. And second, when
addressing the design and engineering of mobileteledom services, most research
put forward cases related to Business-to-CustoB2€) models (for example, Van



de kar, 2003; Maitland et al.,, 2005). The presentade however tackles the
overlooked aspect concerning Business-to-Busin@2B)(approach. Examining this
area (i.e. mobile and telecom business servicea)mst of evaluating the \Wobile
Service BM Ontology reinforces its empirical valida.

5.5 SUMMARY

The author has validated the constructédWsbile Service BM Ontology via real-life
cases of mobile data services that demonstrateusieess model arrangements in use
for Apple’s iPhone, NTT DoCoMo’s i-mode, and OranBasiness Services. The
applied analysis over the three cases indicatesftlvacy and value of the developed
ontology. It also reveals that an appropriate andue business model is a critical
backbone that leads to the success of mobile @atéces by allowing providers to
achieve their strategic goals and objectives. ¥ baen also indicated that this
conclusion holds true even if providers are newasts to the telecoms highly
innovative and competitive industry, as with thesecaof Apple iPhone.
Retrospectively, the author agrees with Chesbrogf05) that “successful
innovation often demands an innovative businessetmatdeast as much as it requires

an innovative product offering”.

In design-science research, the use of evaluatiteria to validate the research
output(s) is significant (March and Smith, 1995;vHer et al., 2004). Hence, the
author refers now to the criteria established withie Design Quality and Evaluation
Framework (DQEF) of ontologies in chapter 2 (segega43-46) to verify that the
developed ontology satisfies all of the six crderestablished. Through the
examination of the three case studies, this rekesirows that the 4Mobile Service

BM Ontology is:

1- Clear: This is because the author defines unambigudbuslyerminologies in
the context of this research (4 design dimensionsl® design concepts along
with their constituent elements) and their relagiops. The author also
provides detailed semantics of these design dirmeasand concepts (i.e.

constructs).



2- Coherent The details related to each design construct temmgnting the
other details belong to other design constructerdtare no contradictions

between concepts and their semantics.

3- Concise The developed ontology identifies constructs tha¢ mutually
exclusive and unique; and thus, no redundancies\aiable. Moreover, the
ontology only defines concepts regarded as higiggificant and influential

SO unnecessary details are ignored.

4- Precise As precision is founding on undertaking the cqatgalization course
of action at theknowledge-levetather than thesymbol level(Gruber, 1995),
the developed ontology is deemed precise. Thise@lise (as discussed in
chapter 2, iteration 1-3, pp. 46-58) the colledath are analyzed by utilizing
the content analysis method in a way similar tougded theory. Therefore,
design constructs along with their relationshipd ales have been emerged

as suggested by the data since they have not bgmséed from outside.

5- Complete All generated data related to each of the threse cstudies fit
smoothly into the developed*Wlobile Service BM Ontology. From one side,
this detail points towards the structwaidity, while the other side represents
a sign of itsinclusivenessHowever, the way the author designed the case
study sections intends to indicate these two messaghis phase of the
research confirms that the employed ontology sigsi& coherent framework
that depicts the underlying business logic fromabstract, but comprehensive

point of view.

6- Customizable In the developed ontology, the author definegdhformal
levels. That is (1)Thing Mobile Data Service Business Model; (2) Four
design dimensions; (3) sixteen design conceptsgaleith their elements.
These three levels are general and thus could pedpand utilized by
different telecoms. However, individual telecom8 sain take the ontology to
a deeper level of detail that symbolizes their dme@arrangements. For
example,Technological-Resourcas an element of theore-Resourcelesign

concept can be subdivided by a particular telecamcerning a specific



mobile data service into: hardware equipments, iegdns, and operating

systems.

Evaluating the developed ontology is highly impottan showing its validity and
usefulness. This research utilized the developadiagy to analyze Apple iPhone,
NTT DoCoMo i-mode, and OBS so as to ensure thelogyts completeness and
effectiveness. The ontology has proved its usefdnas the author, through its
utilization, was able to analyze the underlyingsmes behind the success of Apple
iPhone and OBS. The ontology is also useful in yamad why i-mode is very
successful in Japan and is not so in the overseakets. In each of the
aforementioned cases, it has been demonstratedtfewesign and engineering of
innovative mobile data services significantly degeeron the creation of effective
business models. Indeed, utilizing thé Mobile Service BM Ontology to analyze
three key mobile and telecommunication servicegatdd that the ontology is clear,
coherent, concise, precise, complete, and custdeizBlence, the author argues that
the V' Mobile Service BM Ontology will be fruitful to tet®ms and will enhance
their current practices in regards to the desigd angineering of mobile data

services.
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6.1 OVERVIEW

In this chapter, the author utilizes the collecidata from the semi-structured
interviews as well as the literature to understarit makes mobile data services
successful, or not. It is also appropriate nowtép $ack and look at the three real-life
cases that have been examined in the previouseahtptinalyze the key decisions
made by Apple, NTT DoCoMo, and Orange so as tovdettekey value drivers

when designing and engineering innovative mobila dervices based on business

model thinking.



On the basis of analyzing the data collected frown three different sources; i.e.
literature, semi-structured interviews, and casayais (see Chapter 2, iterations 1-3,
pp. 46-59), we identify six key value drivers inetltontext of mobile service
engineering, as presented in Figure 6-1:M&yket Alignment(2) Cohesivenesg3)
Dynamicity (4) Uniqueness(5) Fitting Network Modgand (6)Explicitness

fKey Value Drivers \

1- Market Alignment

2- Cohesiveness INNOVATIVE
3- Dynamicity MOBILE DATA
4- Uniqueness SERVICES

5- Fitting Network-Mode
Q— Explicitness J

Figure 6-1. A Framework Depicting the Key Value\i&ris of Innovative Mobile Data Services

6.2 MARKET ALIGNMENT

This research suggests that there is no directoptiopal relationship between the
technological excellence of the provisioned mobédevices and the outcomes that can
be generated by them. This is because such aorghip is mediated by social
context as the importance of social and culturetois is significantly increasing due
to the regional and international expansion strate@dopted by many telecoms.
Furthermore, the variability of environmental fastsuch as size of customer-base
and nature, market opportunities, competition levelvs and regulations, and
technological advances, also affect mobile dateices BMs viability and value. To
give just one example, NTT DoCoMo’s i-mode is acassful BM in Japan that had
more varied results in the European market (Ka&tial. 2006), as we have seen in the

previous chapter (see Chapter 5, pp. 157-172).

Therefore, telecoms need to continuously exposesande the outside world since
market-orientated mobile business seems to be deededer to launch effective and
innovative services. Slater and Narver (1995) arthee a market-orientation is

important since it focuses the business organizaiio

(A) Continuously collecting useful information suchthese about target customers’

needs and preferences, and competitors’ capabiéitid competences.



(B) Using this information to create superior custonaue.

Indeed, telecoms need to listen deliberately améfally to their customers and
appreciate the gathered ideas and resources bgitaxgplthose that fit the telecoms’
capabilities. Since a mobile data service is omlipable if it fulfils customer needs or
solves business problems, only those specific raat®kvices that add value to the
targeted customers within the current market camubt might be considered as

candidates.

The current research reveals five main marketedl#ctors affecting the design of
mobile data services business models, as illustiat&igure 6-2. A discussion about

each one of these factors is provided in the falgwive sections.

1 [ ] [

Mobile Data

Social and

Technology Culture

Figure 6-2. Market-Related Factors influencing Mel8ervice Design and Engineering

6.2.1 MARKET COMPETITIVE FACTORS

Along with the implications of the telecommunicatiorevolution on the
internationalization of market boundaries, the nécessues associated with
liberalization, privatization, and deregulation bawitically transformed the telecom
industry in many markets worldwide. The hallmarktbése changes is the harsh
competition among different mobile telecommunicatigroviders. The competition
space in most of the telecommunication marketediming more difficult to define

due to blurred market boundaries.



Bouwman and Maclnnes (2006) argue that market cbtiveefactors are the most
prominent in prompting ongoing opportunities foe thnovation and development of
mobile services and products offered by teleconus tiBe harsh business environment
of telecoms has led to competition based pringypati price (Maitland et al., 2002;
Peppard and Rylander, 2006). This implies thatctetes are reducing their profit
margins to be competitive. Consequently only a felecoms can afford the budget
required for Research and Development. As an itidicaGrundstrom and Wilkinson
(2004) argue that while telecoms were the mainedsibehind the development of
standards for 2G systems, system manufacturersusteng for the establishment of
standards for 3G systems. They also attribute tthithe increasing deregulation in
telecommunication markets, and argue that its apressces are apparent. Moreover,
with the growth in the telecom market (Barnes, 2002rriers to entry are increasing
in some countries such as the UK. Such barriersekewwmay negatively impact
innovations in service and product developmenttheé mobile telecommunications
industry (Olla and Patel, 2002).

To cope with this highly competitive environmerglecoms need to hold on to their
positional niche, establish and widen their custobase, and create value based on
customer preferences since the customer base appebe the most viable resource
of revenue for telecoms. The force of competitinrmost of the telecommunication
markets requires telecoms to be innovative and Huiicient budgets need to be
allocated to R&D departments. But, telecoms neecbtdigure the business models
of their mobile data service in a way that matchles market structure and

competitiveness, if their services are to be effecind successful in the market.

However, the author also considers that the levetampetition depends on the
number of telecoms competing in the market, andh#itare of the market structure as
well. For example, availability of a powerful valsystem in a particular market
would facilitate the provision of new innovative bie data service. Another
example is related to the market position of a ifigetelecom. If the telecom is in a
strong position within the market, the adoptiontbé services provided by that

telecom may be easier due to its reputation.



6.2.2 FINANCIAL ASPECTS

In addition to the cost of maintaining the cellufatwork which is evolving over
time, the cost of establishing a mobile telecomroation business represents a huge
investment. Building up complete cellular networksd telecommunications is a
major sunk cost to be paid back over a period mketby the generated revenues.
Radio spectrum licenses represent another mairceafrcost, being so scarce. In
Europe, most licensed 3G operators are not independdut subsidiaries of larger
telecommunication organizations (Maitland et ab02), and were thus more able to
afford the 3G UMTS license. Acquiring the licendes operating the 3G networks
and beyond is another sunk cost (Olla and Pat@220rhe costs of furnishing debt
can also be substantial due to the expansion gieatef many telecoms (Maitland et
al., 2002). Furthermore, the costs of acquiringamsrs are also high (Peppard and
Rylander, 2006).

Despite all these costs, telecoms need to showiyoseturn on investments (ROI).
For such positive ROI, telecoms within the currdm&ncial situation need to design
powerful business models that leverage the beneditsing from the collaboration
and cooperation with economic actors within and siolet the mobile
telecommunications sector. For outstanding perfomeaa telecom value network
needs to encompass only players enabling the taléocgrovide mobile services in
better quality and lower prices than its rivals.

Moreover, it is necessary that telecoms take istmant the economic and financial
viability of mobile data services. This is becao$ering affordable mobile products
and services affects telecom’s economic value aagimzes the achievement of
goals and objectives. In addition to the subsaipfiees, a decision between fixed,
transaction-based, volume-based, time-based, aetue sharing pricing methods is

needed.

6.2.3 MOBILE AND DISRUPTIVE TECHNOLOGIES ISSUES

Wireless communication can be defined as the psoaesommunicating information
(e.g. voice, text, images) in electromagnetic mexlier a distance through the free-
space environment (Pelton, 1995; Aungst and Wil2005). In view of that, cellular
value configuration is a complex process; sincehmass control is available over the

transmission path. Given that the cellular commation is a radio frequency (RF)



transmission, broadcasted signals are susceptibteany unpredictable conditions
that interfere with reception, and may then leadotopagation problems such as
shadow zones, rapid attenuation, multi-path interfee, electromagnetic
interference, and frequency-dependent propagatisoblgms (Panko, 2005).
Therefore, geographical variations across markeir@mments normally call for
different configurations pertaining to the mobilellalar network including its cell

sites, devices and equipments.

Moreover, the emergence of disruptive technologieh as ad hoc and self organized
networks (WLANSs) presents a threat to cellular retbgies (Camponovo and
Pigneur, 2003). These disruptive networks coullizetithe 802.11 hot spots (Wi-Fi),
which are access points offering Internet accesguhlic places and have the
potential to cover the globe. While WLAN offers sge up to around 70Mbps - much
higher than 3G systems offer - the latter offersancapacity. The author suggests
that 3G and other wireless technologies such as M/bhéed to be treated by telecoms
as complementary, rather than competitive. If t@bes include these disruptive
technologies within their mobile services and pxduthe value proposed to mobile
customers would be enhanced and the possible wegatpacts of these disruptive
technologies on mobile business may be reducededder, the author assumes that
‘privacy’ and ‘security’ issues will be different@s giving advantage to one over
another. Thus, telecoms need to allocate moreteftorthese two facets if telecoms

are going to provide successful and innovative teatata services.
6.2.4 REGULATORY ISSUES

Broadly speaking, the role of regulatory factorsiping the structure of the telecom
industry has been significantly increasing (Maitlaat al., 2002). Governmental
policies, regulations (and deregulations), and cefitipn rules usually aim to reduce
market dominance and ensure an evolution of assefaining competitive market
structure, in which telecoms act in a competitivenmer. For example, deregulation
and internationalization have radically changed theropean telecom industry
(Peppard and Rylander, 2006). Further, price réiguisa such as those related to
interconnection charges and retail prices affdettens’ profits.



Internationally, regulation could play a bi-direstal role. For example, liberalization
enables market expansion and competition, whiletsntry regulations can lead to
market dominance. Kallio et al. (2006) argue thatkats that have had governmental
support have taken off quickly relative to thosatthave not. Such support includes
infrastructure investment, regulatory policies, @tion of its citizens, maintenance of
customer prices at reasonable levels, policiessingport fragmentation in an industry
that rewards economies of scale, and the promatigoricing transparency among

consumers.

As telecommunication regulations differ from mart@mmarket, telecoms penetrating
new markets need to change their business mode$ento match the new market
rules and regulations. Even within one marketctates got no choice but to adhere to
these changing regulations through redesigning thasting business models of their

mobile data services.
6.2.5 SOCIAL AND CULTURAL ASPECTS

Technology is shaped by its social context. Krigcial to develop technologies that
are ‘social, culture, and user friendly'. It is ndikely that mobile users will reject
any technology that violates health, social norm &alues, culture, privacy, control,
and/or ease of use (Lyytinen and Yoo, 2002a; Wiradd Sgrensen, 2005). For
example, health concerns may force mobile operatotisin a market to share a
single infrastructure or reduce the number of dggdobase stations (Camponovo and
Pigneur, 2003). The consequences on telecoms camajwe. Sharing infrastructure
would reduce the network capacity, while shrinking number of base stations might
reduce its coverage. Cultural norms and values moayxample, prohibit the use of
cameras embedded within mobile handsets or sonits afther services in some
countries, which would affect the diffusion of tledsandsets along with their attached
services. Therefore, social and cultural issuesl rieebe taken into consideration

when designing mobile data services.

To sum up, the author considers that valuable raod#éta services are those
consistent with the external environments they afgemwithin along with their

industry forces. A successful mobile data seruicerie market may not be successful
in other markets. In the previous chapter (see @ndp pp. 157-172), for example,



Chapter Six: Reflections - Deriving Mobile Key Value Drivers

we have seen how the success of NTT DoCoMo’s i-mibejgends largely on the
market characteristics in which the service is fioming. Japanese unique customer
profile and market conditions have facilitated fvegress of i-mode diffusion and
success in Japan. On the other hand, the absemsaailzr conditions in the overseas
markets has made it very hard for i-mode to be tdbputside Japan, given the
service attributes. Hence, the author postulatastkte fit between service and market

details significantly affect the success of innoxa@mobile data services.

6.3 COHESION

This research also consideshesionas one of the key value drivers for mobile data
services. Cohesion is a comprehensive construdhis context as it addresses
consistency and harmonization in the following foomain vectors which are
demonstrated in Figure 6-3: (A) Consistency in rdgao mobile business model
configurations; (B) Harmonization amongst the tefac business layers; (C)
Consistency amongst the strategic objectives afevaktwork actors; and (D) The fit
between the new mobile service and the existingfqdar of the telecom mobile data

services.

Figure 6-3. Aspects of the Cohesion Key Value Drive

The Design and Engineering of Innovative Mobile Data Services Mutaz M. Al-Debei



6.3.1 BUSINESS MODEL DIMENSIONAL ARRANGEMENTS

Designing a mobile service BM is a multifacetedgass. As discussed earlier (see
Chapter 4), it entails consistency amongst differdmensions, interests, and
requirements of varied stakeholders. As businesdefaoof mobile data services
encapsulate four interrelated dimensions: valuggsition, value network, value

architecture, and value finance, cohesion in tesimsolistic alignment and coherent
trade-off amongst the configurations and desigthese dimensions along with their
design concepts is essential. For example, althaetgroms need to consider
launching services that are possible through thistieg resources and capabilities, if
services are to be effective, their functionalitieslue elements, and pricing methods
need to fit with the requirements of the targetnsegt. Only if offerings satisfy

customers, will there be economic value to telecoms

In the previous chapter (see Chapter 5, pp. 173;I85example, we have seen how
Jordan Telecom Group (JTG) reorganized its orgéinizal structure to be consistent
with its strategic partner (i.e. Orange and Frahfekcom) as well as to be able to
offer it new OBS platform. Moreover, Orange has ped the OBS in terms of

service nature and prices to match the requirenwnits business target segment in
Jordan. Indeed, this adaptation of the servicébates is one of the major reasons

explaining the success of this service in Jordan.
6.3.2 ORGANIZATIONAL BUSINESS LAYERS OF TELECOMS

The BMs of innovative mobile data services showddhkss the organizational layers
of the telecoms. For an entire harmonization, n@obdrvice BM needs to be viewed
as an intermediate conceptual layer linking theraVestrategy of the telecom and its
technological business processes including thesoaated information systems.
Arrangements in the business model layer and begbadld work towards achieving
the strategic goals and objectives. In other wacltsr links should be made between
the telecom processes including their informatigateams and its business model
dimensional arrangements. Similarly, links are alseeded between BM
arrangements and strategy elements (e.g. goallgjedtives, mission, vision), if

mobile services are to be successful.



Apple with the iPhone (as we have seen in Chaptpp5134-156), for example, has
shown that telecoms needs to understand the ovedapeen strategy and business
model and make sure that both are directed towHrdssame end. The iPhone
structural arrangements have been fully consistetit its differentiation strategy.
Apple in this context has been very deliberate sauang outstanding quality. For
example, the way Apple has consciously selectegattners for development and
distribution purposes in regards to the iPhonealsviégs high attention to the quality
of the final artefact. This is noticeable in théndRe hardware design as well as its
operating system, services, and applications. Tihglieity and the employed
navigation mechanism also illustrate the high dquaif the platform. On the other
hand, Apple’s ability to achieve what it has accbstgd with the iPhone has been
largely supported by its powerful design knowledmed experience, strong and

visionary leadership, and its existing technololgieaources.

Another Example is related to OBS (see Chapterpb,173-185). The vision of
Orange in Jordan is to become the integrated telgmoviding fully fledged services
to the region. To this end, it offers OBS as a cletepsolution to the business market
in Jordan aiming to fulfil their varied requiremsenhe BM arrangement of Orange
business services fits Orange-Jordan strategywelly The service integrates a large
number of purposeful mobile services which are lyigieeded in the market. To
support this bundle, Orange-Jordan has also réstadtits operations and structure
in a way that matches the requirements of OBSgtateng aspects of strategy with
BMs, and linking BM arrangements with operationahdtions is one of the main

reasons explaining the success of OBS in Jordan.
6.3.3 VALUE NETWORK ACTORS

Telecoms, for a number of functional and strategasons (illustrated in chapter 4,
section 4.4.3; pp. 110-115), collaborate and capewith many actors within and
outside the mobile telecommunications industry. Sistency amongst BM actors is
highly important since conflicts in their strategiderests would most likely have

negative effects on each actor within the estabtistetwork.

The expected benefits from participating in mobidédue networks are not achieved
easily; as actors might pursue different businegg$, and chase different strategic



goals and objectives with the collaboration (Yoalet 2005; Bouwman et al., 2008).
For example, whilst some actors are keen to gemeeatnue from this collaboration,
others may seek knowledge and experience to hdiliewa their future plans. But,
actors need to collectively and primarily focustbe customers. To this end, actors
need to align their strategic outcomes and enshedr tconsistency so as to
successfully capture desired values out of theabolation (Fontana and Sgrensen,
2005). In other words, making sure that actors rigghgy to the same value network
are pursuing consistent strategies would allow therachieve ‘win-win’ situations,

and improve their economic captured values.
6.3.4 THE FIT BETWEEN THE NEW SERVICE AND EXISTING SERVICES

The effectiveness of new services is leveragedey tare well positioned amongst the
telecom’s portfolio of existing services. The nesvwice should not be redundant or
negatively affect existing services offered in tharket by the telecom if the service
is to be innovative and effective. New services effective if they have their own

space within the telecom’s portfolio of existing\sees, and if this space fulfils a

need in the market, as illustrated in Figure 6-4.

New
Service

Telecom’s Portfolio of Service;

Figure 6-4. The Fit of New Mobile Data Services

For example, the iPhone (see Chapter 5, pp. 133itS6well with Apple’s other
products and services. Although some could argae tthe iPhone is an iPod plus
other products and services, the iPhone in germmadplements Apple’s existing
offering rather than being redundant. This is beeanf the large number of services
and products it integrates within the platform. Fmtance, the iPhone integrates well

with the existing offering such as iTunes beindyfaompatible. The same is applied



to both i-mode and OBS. I-mode was a new type ofice offered by NTT DoCoMo
and thus complementing and leveraging its existienyice. On the other hand, OBS
for Orange Jordan is the new banner of servicegetiang the business market while
the existing services before OBS were mainly faividual users.

6.4 DYNAMICITY

Telecoms need to adapt to the surrounding turbdietdgch business environment as
the viability of mobile data services BMs is timepgndent. Continuous

transformations in the customer and market side emégil significant changes to take
place at the mobile business model’s side. Othenvedecoms along with their value
network actors will create mobile services matching needs of no mobile users.
Therefore, BMs of mobile data services need tovevahd change continuously over

time to stay successful.

Highlighting the importance of BM dynamicity in geal, Barack Obama, the
president-elect of the United States, attributed #Huto industry crisis to the
“unsustainable business models” in use by autoreatmimpanies, and argues that
their BMs “failed to adapt to changing times” (BBEEWS, 2008a). Dynamicity in
mobile data services BMs is similar as it is adowing telecoms with their external
environment continually to assure consistency. Thmamicity of a telecom

represents its flexibility and readiness to adaptst dynamic environment.

Dynamicity in this research is defined in termdlexkibility, agility, andextendibility
which are very much interlinked. Flexibility can defined as the ability to smoothly
change the existing business model configuratiowsdesign in order to reflect and
cope with internal differences such as technology structure as well as external
variations related mainly to market dynamics. Agilon the other hand is about
achieving the essential change and moving to the skate of business model
effectively and quickly, whilst extendibility rements the ability to grow and expand
the mobile data service BM gracefully.

For example, the iPhone (see Chapter 5, pp. 13}di8ness model is dynamic and
this has been shown through the smooth and prohgpiges that happened mainly to
the value proposition, value network, and valuariice dimensions so as to keep the
offering successful in the market. Recognizing thattelecommunication industry is



undergoing continuing revolutions driven by innavattechnologies, globalization
including deregulations, and market changes, Apmpes provided three major
generations of the iPhone within less than two ye&ach new generation offers
significant improvements in terms of quality andttees. As for the development of
iPhone applications, Apple has moved from a totallysed to a walled-garden
network model over time in order to the keep theoie successful by increasing its
potential to meet the needs and wants of diffecaistomers through offering more
varied applications as fast as possible. In regaxrdse iPhone value finance aspects,
Apple to stay competitive over time has changedpiging methods allowing
customers nearly to pay the price of the handseutgh monthly instalments that
usually spans over the contract lifetime. Moreovigple has changed the revenue
share mechanism it employed with mobile networkrajpes. Currently, Apple is no
longer sharing with mobile operators the revenueegeed from mobile data services
used over the iPhone. Hence, the author postuthtdsin the more complex and
sometimes unique digital business such as telectiradjusiness model needs to be
dynamic and more flexible than conventional BMs.

Another example is related to NTT DoCoMo’s i-mollée have seen in the previous
chapter (see Chapter 5, pp. 157-172) that i-motleey@oposition has been enhanced
over time by adding new features and servicesagthtform aiming to attract more
customers and keeping the existing ones satisfMateover, NTT DoCoMo also
changed its pricing method by giving the custontbes ability to choose between
volume-based or flat-rate pricing methods. Thessnghs are necessary to cope with

changes happening to the market to keep offeringsessful.

The dynamicity of mobile service BMs can also bstidguished astechnological
and organizationaldynamicity; encompassing technology applicatiorgaoization
structure and arrangement, and people. Technolbggsacteristics and readiness that
enable changes to the business model signify fleeaim ‘technology dynamicity’.
This research categorizes tleehnologicalcharacteristics of dynamicity as follows:

(A) Scalability. Those characteristics of mobile technology stnectihat allow it to
grow gracefully. In other words, this refers to #iality of the telecom along with its
applications to expand efficiently to accommodatenges. Clark and Pasquale
(1996) argued that networks must be designed wadiability in mind from the



outset; and that truly scalable network architectisrthe one able to accommodate
growth in several dimensions, such as bandwidtmbar of users, and number of

connections.

(B) Interoperability. The ability of telecoms including their hardwareaoftware to
communicate across all platforms, i.e. platformejpendent. The author considers
this characteristic as crucial to market growthcauese it offers lower-cost services
that are not only easier to be installed and memath but also are faster to market
with more options for customers and suppliers (2881; Aungst and Wilson, 2005).

(C)Modularity. Modularity is determined by the ability to orgamiand modularize
mobile system components into subsystems whichbeare)used for the same or
different functions. This feature is very useful managing mobile business
complexity. In the mobile business, modularity ddoexceed the network issues to
include service and product concerns. For exammbtaularity would allow one or
more subsystems of a particular service to bezatiliwithin the provision of other
new services. This research suggests that moduiaotld be useful to telecoms in

two major aspects: reducing complexity and incragsifficiency.

In the context of this research, telecom orgaroratiare viewed as complex systems;
hence modularity in non-technical organizationalaagements seems to be also
significant. Modularity provides simplicity, sindeallows us to reduce the number of
distinct elements, interdependencies, and commiimicanterfaces in the work
system by grouping elements into subsystems (L&)g2002). Simplicity enhances
telecoms’ control over their business, and thusmigses more dynamicity in terms of

flexibility and adaptability.

(D) Versatility. Versatility addresses the potential of a telecomeshnologies to

incorporate other technologies such as Wi-Fi toieaeh the desirable extended
capabilities. This is important as people satidigitt needs by shifting between
diverse roles and using different mobile applianeéh varied forms, requirements,
and facilities over different networks and techmyods. Moreover, people receive bills
related to these services in various ways andfareint times. Mobile versatility is

the key to resolve this dilemma by integrating ehiéint but complementary

technologies together in one platform. This redeaeggests that versatility would



be, in the near future, one of the most importageats providing telecoms with

sustainable competitive advantage.

(E) Adjustability. This is the ability of telecoms to modify and chartheir mobile
technologies incrementally, rather than radicalg.important factor in adjustability
is mechanism variety. In other words, this referghe number of mechanisms that
can be used or deployed to adjust existing molatdrologies, including a self-

adjusting option.

On the other hand, ‘organization dynamicity’ revadvaround the design of telecoms’
flexibility and adaptability to change in terms ajrganizational structure, non-
technical configurations, management practices, @teirnal social and cultural
aspects. Coping with the rapid pace of change ibilmdusiness, management of
telecoms needs to perceive ‘change’ as a proctss than an event, and enforce this
philosophy within the telecom’s culture. Making tleeganization structure more
flexible and flat, and embracing teamwork would amte telecoms’ responsiveness
to external forces. Human resource continuous ldpueent (e.g. training) is also
vital, since it ensures equipping telecoms’ manaigad employees with skills needed
to (a) manage changes imposed by the external ceent and respond
advantageously; and (b) cope with the consequenicgese changes. For example,
following a change, mobile processes (e.g. maimemand billing services) could be
improved or replaced, and this in turn may reqoge skills to be run appropriately.

Based on this discussion, this research consithettsdynamicity is one of the key
value drivers for mobile data services. Indeedy amhen mobile service BMs are
dynamic, can telecoms adjust their business modethout any substantial

limitations.

6.5 UNIQUENESS

Another identified key value driver of innovativeohile data services isniqueness
The author agrees with Porter (1996) that “a comifgam outperform rivals only if it
can establish differencethat it can preserve” (p: 3). Indeed, when theriass model
of mobile data services is positively unique, thateptial of success is highly
leveraged. The mobile business model is unique wthsrsignificantly different from
those of counterparts. In the context of mobiledagrvices, the significant difference



can come from one or more of thé' Wlobile Service BM Ontology dimensions
including their constituent design concepts. Foamegle, the mobile BM can be
considered unique when employing novel and effecpvicing methods, or when
using innovative cutting-edge technology not adbésdy other rivals which has the
potential to influence the offering positively, ewen when delivering new added-
values and benefits. It is also unique, when tetectarget original markets, sectors,
or segments overlooked by existing rivals, but degno be profitable. Uniqueness
can also be achieved when telecoms incorporate awors not considered before
within the value network, or when telecoms areduhko the traditional actors in new

innovative manners.

In this context and by referring to the iPhone c@se Chapter 5, pp. 134-156), the
guestion here is how Apple differentiates its iRthoBM from those of other
established competitors. Noticeably, the uniquerfassor in the iPhone BM is
multifaceted. The first fundamental element howaseelated to its value proposition
along with its target segment. Whilst almost aflestsmartphones such as Blackberry,
Nokia E71, and Palm pre were designed principalypfofessional users, the iPhone
with its features target personal users as itsdomhtal segment; creating for itself a
unique positionwithin the market. This in turn has affected thesign and
engineering of the iPhone services and applicatiorterms of their functionalities
and their look-and-feel aspects. Other elementthism context contributing to the
iPhone uniqueness are related to its operatingesystisability due to simplicity,
convergence, and the unprecedented number of blail@hone applications along

with their diversity that make them more powerful.

Unlike other telecoms and in particular mobile reetdnanufacturers that distribute
their products and services through almost all iptessschannels, the way Apple
distributes its iPhone only through exclusive aelésted mobile operators in addition
to Apple itself, also contributes to the uniquenesthe iPhone BM. It was almost a
rule of thumb not only in the telecom industry ligo in many other industries if not
all that increasing the number of distribution amals would increase the number of
sales by attracting more customers as the prodwusdrgice becomes more accessible
in this way. Apple’s philosophy seems to be conghetdifferent. Apple for its
iPhone has created an importasichological effeabn customers as well as mobile



operators by limiting the distribution channels. ¥WWhmaking it harder to get the
iPhone, Apple has attracted a great deal of attentty public, businesses,
researchers, and other stakeholders. Many stalaisolodecame very curious to
explore this new artefact and follow its developmdéue to this image that Apple
has shaped for its iPhone, customers in particéare started to look at it as a
precious artefact giving them prestige and statuaddition to great utility. Apple’s

philosophical approach in this context has alsemithe company a tremendous
power in negotiating deals with different mobileeogtors. Apple has been able to
make mobile operators feel advantaged if they aamsen to distribute the iPhone.
The bottom line is that the Apple approach foritPleone distribution has been unique
and successful in making both customers and matyilerators think they are

privileged when having the iPhone.

Moreover, by applying the concept of uniquenessrnmde and OBS services, one
can easily recognize that i-mode was unique sinbelyause it was the first mobile
data platform to be launched not only in Japandsd in the entire world. As for

OBS, it complements the services offered by Oralaydan as it addresses the

requirements of the business market comprehensively
6.6 FITTING NETWORK-MODE

The fitting choice between closed vs. open network meodmgnifies the fifth
recognized key value driver. Chesbrough (2006) esdhat the open business model
where anyone inside and outside the company cdicipate through offering ideas is
the right and only way to thrive in the new innawatlandscape. Chesbrough (2007)
also argues that the open business model additgss@sajor issues:

(A) The rising cost of technology development and shgstoduct life cyclesby
saving time and money in the innovation processutn leveraging outside R&D

resources.

(B) The revenue sourcedy either licensing resources to other companbesby

creating new products and services by licensinguegs from other companies.

Currently, these two issues are particularly suliith in the mobile

telecommunications industry. Telecoms are suffefingn financial problems due to



many reasons, such as the cost of 3G licenses,ttandost of debt due to its
expansion strategies. Also, telecoms are lookimydod to new sources of revenue in
order to shorten the pay back period of the incusenk cost of establishing the
business. Given that, telecoms could act as breéetsaof ideas within the value
network. Telecoms are in a significant positiorgyttown customer bases and have
direct contact with end users. Accordingly, theg amore able to discover market
opportunities and pinpoint the changing user ne&ds other players within the

network.

Unlike Chesbrough, Pisano and Verganti (2008) ariua deciding how best to

leverage outsider’'s power is no easy task. In thew, partnerships and external
collaboration can be distinguished as open or dlo§key also argue that each mode
has trade-offs; thus companies have to chooserteéehat best suits their settings, if

they are to be successful in their markets.

Based on analyzing the collected data (see Chaptieration 1-3, pp. 46-59), the
author aligns his views more with the perspectivE®isano and Verganti (2008).
This can be explained by referring to the iPhond amode cases. As for Apple

iPhone case, Apple (see Chapter 5, pp. 134-156)deamnstrated that the closed
network model is highly effective as it facilitatdse creation of the best solution or
innovation when the company recognizes the knovdetignains needed and which
parties to draw on to develop the new service #@ffely. Even when Apple has

moved to a walled-garden mode, it has not opersedeitwork and the only facet that
has become available to outsiders is the one cetatapplication development. The
iPhone hardware design, operating system, andsesueces and applications are still
fully controlled by Apple and its closed network.

NTT DoCoMo i-mode (see Chapter 5, pp. 157-172pfed a closed network mode as
well. In developing the i-mode service, NTT DoCoMas adopted a closed network
mode given that user and market requirements wewalg defined following the

market research the telecom has conducted, led asketing specialists Muri

Matsunaga and Takeshi Natsuno. A closed model isasd@emed appropriate as the
telecom was able to determine the required knovdettgnains for the i-mode service
and which parties to collaborate with given itsgand sustainable relationships with
many and different types of actors inside and detshe telecommunications sector.



Further, NTT DoCoMo’s extensive R&D capacities asllvas its wide and deep
knowledge in telecommunication standards, infrastme, services, and devices
signifies another reason justifying the appropnass of a closed network mode in
this case.

With hindsight, the author suggests that the dewisvhether to follow an open or
closed network model highly affects the successth@ mobile data services
developed. From the author’s standpoint, neitheloaed nor open network mode is
appropriate at all times and regardless of telecpansicular situations. To offer
innovative mobile data services, telecoms needpiyathe most fitting network

mode to their situation.

6.7 EXPLICITNESS

Mobile service BM explicitness is a process of rtiminig highly useful knowledge
capital from ‘loosely coupled’ data and informatiemisting in different formats.
Explicit BMs (textual and/or graphical) seem to ante business understanding,
facilitate knowledge sharing and dissemination, @oghport mobile telecoms in

analyzing and evaluating the feasibility of theM8in action.

The representation of mobile business models enfteysbility as they can be
depicted orally, textually, and/or graphically. Buteing ‘explicit’ includes only
textual and graphical techniques. The business Imodk telecom mobile data
services can be characterized as ‘cognitive’ kndgdein most cases, ‘sticky’ to
managers’ minds (i.e. tacit or implicit). From aokriledge management perspective,
making knowledge visible, manageable and transkenaba multifarious process due
to its tacit nature (Nonaka, 1994), its stickinésspple and Tyre, 1996), and its
distributed nature (Tsoukas, 1996). Carlile (208&)ues that knowledge is both a
source of and a barrier to innovation since ibisalized, embedded, and invested in
practice. Hence, the process of externalizing Kmewledge to create an explicit
business model is complex, but significant. Thehauisuggests the importance of
knowledge explicitness concerning mobile servicsitess models in three main

areas as follows:

(A) Knowledge regarding each dimension along with @sigh concepts of the mobile

data service business model.



(B) Knowledge regarding the interrelationships and rdgpendencies amongst

mobile service business model design dimensionsandepts.

(C)Knowledge regarding the links between the mobileise business model and
other organizational layers, that is corporatetsgya and technology-enabled

business processes including their informationesyist

Explicitness as a key value driver facilitates oigational learning, since it
incorporates creation of new knowledge that haspittential to influence actions.
Making business model knowledge of a telecom motdta services more explicit
would enhance its ability to sustain and innovate] most importantly to speed up

the adaptation and innovation levels.

6.8 SUMMARY

The mobile business environment is uncertain, feriy and hypercompetitive.
Telecoms are challenged with the fast pace of dahamyiven by innovative
technologies, (de)regulation issues, and competitnarket factors. In view of that,
telecoms face a paradoxical challenge; that istfomiog efficiently to sustain and
innovate effectively. These observable facets amdhe complexity of designing

mobile service business models.

In this chapter, the author developed a framewarkvhich it is suggested that by
designing and developing/arket-Aligned Cohesive, Dynamic, Unique, Fitting
Network Mode, and Expliciusiness models of mobile data services, telecoousd
be more successful in the long term; through beibte to improve their BMs
sustainability and innovation capabilities. Thesy kalue drivers address different
spheres of the mobile business. For example, Wdolgesive’ and ‘explicit’ key value
drivers are telecom-oriented, ‘open/closed’ andnaiwic’ key value drivers are

industry-oriented.

The viability of a mobile service BM is dependenttbe market attributes in terms of
structure and competitiveness, social/cultural ati@ristics, financial and regulatory
details, and technological revolutions and trendlke fit between the service

configurations and the market attributes is keguocess and innovation.



A mobile service BM encapsulates four dimensiomadue proposition, value network,
value architecture, and value finance. Cohesiorthenone hand is required among
these dimensions. Moreover, given that a mobile ptresents an intermediate layer
between the telecom’s strategy and its ICT-enalilesiness processes including
information systems, cohesion is also required betwthese organizational layers.
These layers need to be treated as a harmonizé@dgmdhat should be reviewed
continually to ensure its consistency with the mdé environment. Mobile service
BMs need to be flexible in the mobile telecommutiazs industry. Technological as
well as organizational dynamicity is essential $suae the vital consistency with the
changing external environment in general, and mspeifically the turbulent mobile

business sector.

To outperform rivals, telecoms need to offer inrtowea mobile data services
characterized as unique. Mobile data services eamdde unique, for example, due
to their features, value elements, and/or pricirgghmds. Moreover, the potential of
providing unique and innovative mobile data sersieincreased when the telecoms
follows a network model that fits its situation amdjuirements. Constructing explicit
BMs of mobile data services and forming these debefinks textually and/or
graphically would facilitate knowledge sharing addssemination, and support
telecoms in analyzing and evaluating the feasybit their mobile service BMs in

action.
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7.1 OVERVIEW

This chapter summarizes the research conclusions presents future research
directions. It starts by summarizing the researtdng with its findings. This

summary however is organized based on the resedmapters showing the main

theme and rationale of each. Thereafter, the reseaamtributions are discussed. This

section is organized in three sub-sectiozmntributions to theorycontributions to

practice andcontributions to methodolog\ext, significant future research avenues

that would provide further development to this impaot area of research are

suggested.



7.2 RESEARCH OVERVIEW AND FINDINGS

The research presented in this thesis aimed atdingvan ontological framework
characterized as manageable, effective, and ceeatio how to design and engineer
innovative mobile data services from a business enaiandpoint. The author
organized the thesis in seven chapters. As we@keimchapter 7, a summary of the

previous six chapters in addition to their findinggrovided.

Chapter 1 is the starting point of this thesis in which tethor first explored the
main motivations for conducting this research. an¢hor explained the importance
of mobile data service to mobile telecommunicapooviders (i.e. telecoms) as a new
and promising avenue for generating revenues anié\ang their strategic goals and
objectives. The author also showed that although rtamber of mobile users is
continuously increasing, revenues generated fronbilmadata services are still
considerably below expectations. This signifiesagamproblem to telecoms given the
investment they have made in infrastructure (e.ggrating to 3G and beyond
technologies) so as to be able to launch sucharvBased on these arguments, the
author suggested that engineering innovative malaita services calls for innovative

business models to be designed and developed.

To put the research in its context, the authorudised the related research domains
showing that (1B5ervice Science, Management, and Engined@8ME); (2)Mobile
Telecommunicationg3) Business Modejg4) Innovations and (5)Ontologyresearch
are highly relevant and important areas to drawasna theoretical background.
Amongst these domains, the author argued llbhainess model thinking the most
fitting one to be used as the main theoretical emknd for this research given its
inclusiveness; and thus its ability to accommodatel incorporate other related

domains that have been identified.

After establishing the research context, chapter mnesented the research aim along
with its objectives revealing that developing artotegical framework for designing
and engineering mobile data services from busimessel thinking is the main aim of
this research. Thereafter in chapter one, the althefly explained how he used the

Design-Science Research (DSR) paradigm to achievessearch aim.



In Chapter 2, the author explained the research design andgpeoach undertaken
in order to solve the research problem and achisvabjectives. At the beginning of
chapter two, the author classified information eyst research paradigms into four
categories:positivism interpretive critical, and designand he showed why this
research fits the design paradigm. The author drghat this research aims to
produce a technology-oriented artefact; that isipnenantly a Mobile Service BM
Ontology. By using this artefact, it is argued thia¢ status quoof mobile data
services can be changed into a more valuable ohes,Tgiven the nature of the
research problem, process, and the type of outgubduced, it was argued that the

research fits the design paradigm more than ther adlentified paradigms.

Having explained the suitability of DSR, the authwen in chapter two discussed this
paradigm more in-depth and more specifically in toatext of this research. The
author clarified how DSR is argued to complemer tonventional behavioural
research in information systems and enhance tleeaete of the IS discipline. The
author identified that DSR is a problem solving goigm addressing complex
problems. The author also made clear that suchradigen produces fives types of
artefacts (constructs, models, methods, instaotigtiand theories) that are not only
novel and innovative, but also purposeful. To shuare evidence about the fit of
DSR to the current research, the author explainee links between the

aforementioned DSR details and their counterpartsis research.

Next, the author moved to discuss the DSR reascamiaigprocesses that would lead
to the construction of the artefacts. In that sectie argued that the design science
process are still broadly defined throubhild and evaluateprocesses. The author
then argued that such processes need further medhattcompositions into more
manageable activities according to the type ofdtiefact to be developed. Having
argued that, OntoEng which is a design approaclofology engineering that is
developed by the author is introduced and its appbn in this research is discussed.
Through presenting the application of OntoEng, d@léhor explained the iterations
this research went through to develop the finagfadts. It was made clear that
literature analysis, semi-structured interviewshwi¢lecoms key practitioners, and

case analysis are the three main iterations coadweithin this research.



Moreover, the author identified and explained ariolmgy design quality and
evaluation framework that was synthesized as refereriteria for evaluation courses
of action so as to ensure the quality of the depedloontology. The author also
explained how the three examined cases (Apple ihNiA T DoCoMo i-mode, and
Orange Business Services) not only contribute ¢oathtology development, but also
were employed as the main method for the artefaaduiation besides the synthesized
criteria. Before presenting the summary of chagtehe author links DSR processes
and outputs to their matching parts in this redearc

In Chapter 3, subsequent to a review and analysis of the titezausing principally
the content analysis method (see Chapter 2, ibestil-3, pp. 46-59), the author
developed a framework of the business model coniceptrder to understand the
business model within the world of digital business general and mobile
telecommunications business in particular. Thisnfavork comprises four primary
facets. First, it considered value propositionueahetwork, value architecture, and
value finance as the main BM dimensions. Secongyialed the BM guidelines and
features that are highly useful when designing ragireeering business models. For
example, the author argued that business modelsoaceptual and can be utilized at
different levels within organizations. If they drebe effective, the author argued that
business models need also to be dynamic, granalad, coherent. Third, the
framework explained the reach of the concept shgwits interactions and
intersections with strategy, business processeasjrdarmation systems. The author
argued that a business model represents an irdesfaa theoretical intermediate layer
between the business strategy and the ICT-enabisididss processes and intersects
with both of these layers. In this context, thehautexplains that the BM intersection
with strategy represents a set of organizatiomatesgic-oriented choices for business
establishment and management, whilst its interseetith processes signifies a set of
business implementation practices and functionsirtRp the framework explored
three principal functions of BMs highlighting itggatical usefulness. The author
argued that the business model can be usefullizedilwithin digital organizations
including telecoms as an alignment instrument, rcg@ing framework between
technology potential and strategic objectives, an&howledge capital supporting a
strategic-oriented decision making course of action



The author also argued in chapter 3 that developuady a unified framework of the
concept is highly significant for this researchbasiness model thinking signifies the
main background theory guiding the developmenhefrhobile data service ontology.
Indeed, this chapter signified important groundwéok the developed ontological

framework.

In Chapter 4, the author presented the final version of thennaaiefact of this

research; that is a novel Mobile Service BM Ontgloghe developed ontology

utilized the four primary design dimensions (vapreposition, value network, value
architecture, and value finance) that have beendnted in chapter 3 as groundwork
for the purpose of designing appropriate businesdets of mobile data services. The
identified dimensions are then decomposed furthter sixteen design concepts which
in turn have their own constituent elements. THatimships between the design
dimensions and concepts along with their axioms rigstrict their interpretations are

revealed in the context of mobile telecommunicaiand mobile data services.

More specifically, the author argued that valueppsition dimensions encompass
three design concepts: product-service, intendéaevelements, and target segment.
The author argued that when designing and engmgemniobile data services, they
need to be defined in terms of name, type, funstiand technical/non-technical

requirements. The author also revealed that thecgeobjective has to be consistent
with the overall strategy of the telecom, if new r@vamped services are to be
innovative and successful. It has also been exgdiathat the value elements to be
communicated and conveyed to customers need taldgified. Then, such value

elements are required to be evaluated so as toestigir usefulness. For outstanding
performance, services along with their value eleésaped to match the requirements

and behaviour of their target segment.

As for value architecture, the author argued taltcoms are required to tackle three
design concepts in this dimensions. The value tactire design concepts are: core
resources, value configuration, and core competenctach of these concepts
includes both technological and organizational efspef the service architecture. The
author relied on the Resource-Based View (RBV) itheo explain core resources
and he identified the different sort of resourcesded for mobile data service
development. This includes technological, legditienal, financial and other types



of resource. The author recognized that such ressucould already be available
within telecoms or acquired through value netwodtoes. However, the author
argued that the value of resources is maximizéey are properly configured. Next,
the author explained how proper configurations efources lead to valuable core

competencies providing telecoms with competitiveaadages.

This chapter also showed the high importance ofvilee network dimension to the
mobile data services engineering course of aclitie. author explained that such a
practice normally calls for different expertise ttha rarely available within one

telecom. This highlights the significance of thimdnsion along with its constructs.
The design concepts identified in this dimensioa: aretwork-mode, actor, role,

relationship, flow-communication, channel, and goaace. Network mode explains
whether the telecom needs to follow an open orecldsusiness model, whilst the
actor concept is about identifying possible aciarshe value network. The author
also argued that the telecom needs to identifyftinetional and strategic roles of
actors and based on that determines their conibw@nd eligibility to participate.

Next, it has been recognized that appropriateiogiships need to be established with
the selected actor, and suitable channels arereshtv be employed for material
flows between actors including customers. Thenatltbor argued that governance of
the network is recommended to be analyzed as gatevimportant information

related to power and control aspects.

Finally in chapter four, the author discussed taki& finance dimension. In that part
of the chapter, the author argued that total cosivenership, pricing methods, and
revenue structure are the main three design cosdeptn the service economic
perspective. Total cost of ownership representsstimmation of the total fixed and
variable costs related to service engineering. Thoiscept gives a clear indication
about which price is feasible to be assigned tcstreice. But the telecom also has to
choose a proper pricing method possible by itsevalehitecture and at the same time
competitive in the market. The last issue heregarding the revenue generated from
service along with its structure. The author arguedchapter 4, that revenue
breakdown amongst value network actors needs faibeeflecting actors’ shares in
terms of cost and risk, if the telecom is willing keep the network healthy and

sustainable.



Chapter 5 presents the evaluation course of action concgrthie developed Mobile
Service BM Ontology. The evaluation is mainly ddneutilizing three cases related
to key innovative mobile data services in the glotmbile telecommunications
industry. These cases are: Apple iPhone, NTT DoCbMode, and Orange Business
Services. In chapter 5, the author utilized theettgyed ontology to analyze these
important cases so as to ensure the ontology’s lstemgss and effectiveness. As for
Apple iPhone, the author uses the ontology to wetded how a newcomer to the
mobile telecommunications industry introduces ahatvonary mobile data platform
founded on a different business model to thosexistiag services in the market and
achieves a noticeable success. As for the i-moske, the ontology used an analytical
lens to understand why i-mode is very successfulapan but not so in overseas
markets. In the last case, the introduction of GBSOrange-Jordan is analyzed
showing its business model configurations. In ezfdihese cases, the author was able
to reveal important details on how the design amgireeering of innovative mobile
data services significantly depends on the existavfcwell-fitted and appropriate
business models. Thanks to th&Wbbile Service BM Ontology.

At the end of chapter 5, the author showed howdtheeloped ontology corresponds
to the evaluation criteria established in chaptésez Chapter 2, The Design Quality
and Evaluation Framework, pp. 43-46) based onpgi@ation on the three real-life
cases. This provided more validation to the devadopntology. Indeed, utilizing the
V* Mobile Service BM Ontology to analyze iPhone sesvamd applications, i-mode
mobile data platform, and Orange business servémms to indicate that the
ontology achieves a good level of clarity, coheegnconciseness, preciseness,
completeness, and customizability.

In Chapter 6, the author complemented the developed ontologh wey value

drivers. In particular, the author identified sigykvalue drivers that would increase
the possibility of developing innovative mobile @aervices. These key value drivers
are partly established based on analyzing theatdiiected from the literature coupled
with those gathered through the semi-structuredridgws conducted with telecom
practitioners. The final identification of theseykealue drivers came after the

analysis and evaluation conducted over the aforéored three cases by examining



the key decisions made by each of the providersarmimg the provisioned mobile

services.

The author argued that for designing and engingennovative mobile data services,
telecoms need to ensure that the service is toddiggned with market needs and
compatible with market forces. It is also arguedlt tBnsuring cohesiveness between
business model dimensional arrangements, consjstanongst value network actors,
harmonization amongst the telecom business lageaddition to the fit between the
new services and existing service, would maximieelikelihood of coming up with
successful and innovative services. For superi@riofys, telecoms are recommended
to incorporate uniqueness within the attributeshafir services. To cope with the
highly turbulent and hi-tech environment, teleconegd to ensure that their mobile
service BMs are dynamic and flexible enough. Otlewtheir service would be
phased-out over time. Given the high significanicihe value network dimension, the
author argued that choosing the appropriate netwondde for mobile services
signifies a critical decision. This is because sadecision affects not only the rest of
the design concept in the value network dimensidmg, also the configurations
concerning other business model dimensions. Fintdl author argued that to work
as a valuable knowledge base that would enableteffestrategic-oriented decision-
making and make this process faster, mobile dataceeBMs are recommended to be
documented and communicated explicitly throughuaxand graphical means.

7.3 RESEARCH CONTRIBUTIONS

The contributions made throughout this researchdiverse covering theoretical,
practical, and methodological facets. This thesdidsavalue to research and practice
communities concerned with mobile technologies, ileatlata services, innovations,
and business models in addition to those intereste@ntology and ontology
engineering. The novel integration of these relevasearch domains also enhanced
the value of contributions made in this research.

The current thesis provides a harmonized ontolbdreanework extending current
research and taking an important step towards reyzitegy and leveraging mobile
service design and engineering functions. This logtcal framework is useful for

researchers and other stakeholders, such as tedetbose interested in the design



and engineering of mobile data services. Beforeudising the most important

contributions to theory, practice, and methodoldgg, author shows through Table 7-

1 how this research meets the

objectives establishehapter 1.

Table 7-1. Accomplishments of The Research Objestiv

Research Objectives

Accomplishments

Objective 1 Explain the researc
paradigm, methods, and techniqu
that fit the current research questig
and led to the final artefact of th
research.

h This objective was achieved ahapter 2 althoughchapter 1
didighlights some other important details relatethtoresearch
napproach and problem. In chapter 2, we explainat ISR
ds the most fitting paradigm for such research, atsb
explored the use of OntoEng as a design approach
engineering the ¥Mobile Service BM Ontology.

Objective 2 Develop a conceptua
framework of the business mod

concept that identifies and links thediven it is the main background theory for the euntr
main components of the concept alontf

with its modelling principles, practicd
functions within organizations, and i
relationships with other relevat
concepts such as strategy, busin
processes, and information systems.

| We accomplished the second objectivecihapter 3 as we
eprovided a unified framework of the business mambeicept

neesearch. In chapter 3, we identified the main disiens of
|BMs, its modelling principles and features, and

tgntersections between the strategy concept andI@ie

htenabled business processes. Moreover, we alsdfidérihe
eBain practical roles and utilities of the businessel within
digital organizations in general and telecoms inipalar.

Objective 3 Develop an ontology
seeking to identify the main desig
constructs along with their semanti
and relationships that are needed tg
examined when engineering mob
data services.

The third objective was achieved a@hapter 4 where we
rfliscussed the developed ontology along with itsigte
c&onstructs in addition to their relationships aethantics in
plee context of mobile data services.

le

Objective 4 Evaluate and validat
the ontology through real-life cases
regards to mobile data services.

~We accomplished this objective ichapter 5 as in that
iichapter we utilized the “Mobile Service BM Ontology td
examine three significant cases in the domain obilag
services: Apple iPhone, NTT DoCoMo i-mode, and @m&
Business Services (OBS). In addition to the usecade
analysis as an evaluation method, we referred thegized
DQEF criteria to provide further evaluation of tieveloped
ontology.

Objective 5 Explore and identify

the key value drivers when designi
and engineering mobile data service

We achieved this objective ichapter 6 where we identify,
hahat market alignment, cohesion, uniqueness, dyigm
s fitting network-mode, and explicitness are six keglue
drives in the context of mobile service engineering

Objective 6 Evaluate the researg

conclusions in terms of the
significance to theory and practice a

identify future research directions th

are important to continue refining th

hThe objective in achieved in this chapter and m
rspecifically in the following three subsectionsaddition to
héhis table.

at

is

key research field.

fo

its

ore



7.3.1 CONTRIBUTIONS TO THEORY

The contributions of the current research to thearg multifold. The key
contributions can be summarized as (a) the devedopwf an ontological framework
for designing and engineering mobile data servipesmt 1 and 2 in Figure 7-1); (b)
the development of a unified framework of the bassimodel concept (point 3 in
Figure 7-1); and (c) the development of a desigmr@gch for ontology engineering in
IS (point 4 in Figure 7-1).

1- Developing a useful ontology founded on businesdehthinking. On the
basis of its evaluation, the constructed ontology tine capability to mak:

\L*4

the design and engineering of mobile data servinese manageabld,

effective, and also creative.

2- Developing a framework that explains the key valugers for designing

and engineering innovative mobile data services.

3- Providing a unified and comprehensive frameworkhef business mod
concept exploring and bridging its multiple faceBespite its higtj
significance for the purpose of this research, ff@immework is general anfl
thus can be utilized by researchers looking forwardexploiting the

concept in other research domains.

4- Developing OntoEng as a design method for ontoleggineering in thg
field of information systems. The efficacy of thisethod was verified
through its real-life application to develop thé Mobile Service BM

Ontology.

Figure 7-1. Contributions of the Current Reseacchitieory.

(A) The Development of an Ontological Framework for Designing and

Engineering Mobile Data Services

The main contribution of this research stems framresearch problem that has been
identified in chapter 1 (see Chapter 1, pp. 2-6he Tfact that mobile

telecommunication providers are struggling in gatieg revenues and achieving



their strategic goals and objectives from mobiléadservices, even though such
services are appealing and promising, has higlddtihe need for an effective and
inclusive design approach in this context. Aimimgenhance the understanding of
mobile data service design and engineering and ntakere effective, this research
provides an ontological framework. This framewaskcomposed of the A“Mobile
Service BM Ontology (chapter 4), along with its lenagion through three real-life
cases (Chapter 5), in addition to the frameworkiaxrmg mobile key value drivers
(chapter 6). The main implications and contribusiasf the developed ontological

framework can be summarized as follows:

* Inclusiveness.The developed ¥Mobile Service BM Ontology in this research is
comprehensive. It covers a wide range of aspeaetsatte considered highly relevant
in this domain. The value proposition dimensioral®ut examining the nature and
features of the new or revamped services and madung that they communicate
valuable value elements to the right target segsienthe market. For such desired
services to be successfully implemented in practelecoms need to confirm that
available resources are powerful and configuredaim optimal way that adds
significant core competencies. The efficacy, howewd mobile data services is
enriched by creating a well-balanced and sustagnaslue network. Value networks
provide knowledge as well as other resources andfite to the telecom and increase
the potential of mobile data services. The valnarice dimension, on the other hand,
tackles the service financial attributes by exangrgost, pricing, and revenue design
aspects of mobile data services. Given the aspeowers, the developed ontology is
deemed inclusive. This inclusiveness feature ergsatioe utility of the constructed

ontology and makes it more rational and practicals stakeholders.

* Manageability. Despite the wide range of aspects covered irctbated ontology,

it is designed in a way that makes it manageabl® aseful. The Ontology is

organized in four dimensions. Within these dimensjsixteen design concepts along
with their constituent elements are identified. Thelationships between the
dimensions as well as the concepts are establshedlear semantics in the context
of mobile data service engineering are producece Tdlationships between the
constructs are highly important to show the intpedwlencies amongst the design

configurations. They can also be used to contr@nglks that happen to different



design concepts by tracing their potential consegee On the other hand, the
importance of the ontology semantics comes fronfdbethat they enhance ontology

understanding and use.

* Creativity. Besides the ¥Mobile Service BM Ontology, the developed ontoladjic
framework incorporates key value drivers for innoxe&mobile data services. These
key value drivers are not only important for deypehg innovative new services, but
also vital when analyzing and evaluating existingpbite data services so as to verify
their efficacy. This is important as such analyssuseful in guiding which
configurations need to be modified in order to maleevices more creative and

effective.

The framework of mobile key value drivers suggésit tinnovative mobile data
services are those aligned with market needs arideasame time consistent with
organizational configurations. Mobile data serviagso need to be dynamic and
flexible if they are to be powerful. This is becaudy/namicity allows mobile services
to cope with changing trends in the market smoothty win the market, innovative
mobile data services need to be different from Isinservices offered in the mobile
telecommunications industry. The creativity in mebidata services is highly
associated with the decision telecoms undertakeeraimg the value network mode,
whether it is open, walled garden, or closed. &b manage mobile data services

effectively, telecoms need to depict explicitlyithausiness models in action.

®* Relevance and PurposefulnessThe developed ontological framework is
significant not only because it novel and innovatibut also because it is relevant and
purposeful. The relevance of the ontological frarmewncomes from that fact that this
framework addresses a real-world problem that ighligi significant to its
stakeholders. It is significant to (1) research pamities concerned with the design
and engineering functions of mobile data servi@stelecoms as providers of mobile
services, and (3) the society as users of suchlentdghnologies. On the other hand,
the developed ontological framework is purposefilitavould improve the current
theories and practices related to mobile servicgineering functions; such as
analysis, design, development, evaluation, maimesmeand change.



The developed ontology, in particular, is also deenmtuitive and significant. This is
because it provides a common language and terngypolmongst information
systems and software agents to enhance their pesbility. This unified
terminology also enhances the communications ardkergtanding in this context
amongst people (i.e. researchers and stakeholdera)so enables capturing and
reusing of application-independent knowledge andaseics, i.e. Knowledge reuse

rather than software reuse.

® Convenience and Practicality. The developed ontological framework in this
research is convenient and practical. This has Ipnagen verified by evaluating the
V*Mobile Service BM Ontology using case analysis meth(see Chapter 2, iteration
3, pp. 54-59 for the case analysis approach; aeadCéapter 5 for discussion of the
cases). By utilizing the developed ontology, ththauwas able to analyze three key
mobile data services (Apple iPhone, NTT DoCoMo'made, and OBS) in the
telecommunications industry. Moreover, the predenteof this thorough analysis in
chapter 5 is useful to many stakeholders, suchebsdms and researchers, as
illustrative cases of the ontology. This is deentedbe helpful in enhancing
stakeholders’ understanding of the created ontodrgl/therefore their utilization and

application of it in their practices.
(B) The Development of a Unified Framework of the Bsiness Model Concept

The critical analysis of the existing views towdh@ business model concept in this
research has highlighted important gaps. The canit&xt the concept is still fuzzy

and ill-defined, the consideration of business nwds substitutes for strategies, the
partial views and definitions of the concept asrékted knowledge is fragmented,
and the fact that its practical functions are redtglearly defined have highlighted the
need for a conceptual framework that integrateseiigting views and analyzes them
to add novel mined knowledge to this important areeesearch. In the light of these
arguments, the implications and contributions o# ttonstructed BM conceptual

framework can be summarized as follows:

« Fruitfulness. This unified framework synthesized the BM composal
dimensions (ontological structure, modelling prples, reach, and functions) in a

novel manner. It provides a complete foundatiorrésearchers and practitioners who



are looking forward to utilizing the business modehcept in their practices and
applications. Furthermore, it representgessatileinstrument that can be of assistance
to the BM scientific research community as welpaactitioners since (a) it organizes
and manages the BM foundational knowledge and higmedelpful in assuaging the
“fuzziness” problem which has been associated withBM concept; (b) since the
propagation of many synonyms and labels adds thvdzeness of the BM concept at
this stage; this framework achieves parsimony astdbdéishes a common language
and terminology to reduce this problem; and (c)nfra practical perspective, this
unified view enhances organizations’ ability toiges create, communicate, compare,

analyze, evaluate, and modify their existing artdrieibusiness models.

» Completeness of the BM Ontological StructureThis research defines the BM as
an abstract representation of an organization, tbeonceptual, textual, and/or
graphical, of all core interrelated architecturap-operational, and financial
arrangements designed and developed by an organizaksently and in the future,
as well all core products and/or services the degaion offers, or will offer, based
on these arrangements that are needed to achgegérategic goals and objectives.
This definition indicates that value propositiomJue architecture, value finance, and
value network articulate the primary constructslionensions of BMs. The developed
framework also synthesizes the constituent elemeihtbese dimensions forming a

complete ontological structure of the concept.

* Practical Functions of the Business Model Concepfrhis novel BM framework
explores three main practical functions for thecamt. The applied analysis reveals
that the concept igersatilein a non mutually exclusive mode since it can used
concurrently for alignment functions, technologywdeage, and decision making
practices. The idea of utilizing the business madedconceptual tool of alignmei
significant as most of the existing ‘alignment’ @asch addresses this issue at the
strategic level only. Business models on the otterd promise to align business
organizations by harmonizing all organizationalel@sy Thus it is seen as an essential
intermediate conceptual layer. BM improves cohdgiverganizations’ internal

alignment.

Looking at the business model asn®diating constructoetween technological
artefacts and the attainment of strategic outcomealso useful. Particularly in



information systems, there seems to be an agreethahta technology does not
succeed by itself; rather the perception is thairssistent and effective organizational
setting and structure are needed in addition tdn@logical architecture if the
technology is to be successful and useful to itended users. The business model
however fulfils these requirements due to its cahpnsive configurations discussed

previously.

This research has also introduced the idea ofzungithe business model as novel
strategic-oriented knowledge capitalo enhance an organization’s innovation
capability and decision making practices. In tieisearch, the business model concept
represents a distinct form of knowledge. This redeauggests that an organization’s
understanding of its BM could be viewed as noveatsegic-oriented knowledge
capital that is crucial for business organizationan emerging, turbulent, and digital
business environment. The BM, as knowledge capi@alld serve as executives’

guidance with respect to strategic-oriented desismaking practices.

 Granularity for Flexibility and Reusability. Characterizing the business model as
granular in addition to other characteristics is novelphrticular, understanding the
business model concept as granular implies flagghih its related functions such as
design, management, evaluation and change andaaiditates the reusability of the
components for new business models. This highligigsconcept as an efficient and
effective framework essential to digital organiaas in general including mobile

telecommunication providers.

(C) The Development of OntoEng as a Design ApproacHor Ontology

Engineering in IS

Developing OntoEng as a design approach for onyoggineering in the field of
information systems and its application in condingcthe V} Mobile Service BM
Ontology is significant. This is mainly due to tweasons. First, the established
processes of the design-science research are larmhdyeneral; thus they require
consistent breakdown suitable for the type of thefact that are desired to be
developed (i.e. in this case antologydesign artefact). Second, literature on ontology
engineering methodologies does not provide adequatéance on how to engineer

ontologies throughout their life span.



Such limitations explain the underlying reasons itehdeveloping OntoEng.
OntoEng defines five design phases and their tweletvities along with their
succession and recursion points. Further, it eiiylidinks design activities with
different useful research approaches and tooddsdt defines the deliverables of each
design activity within ontology engineering praesc OntoEng is an extension of the
topical related views. It draws upon artificial elligence, software engineering,
knowledge engineering, and IS development thinkangddress the design dilemma

concerning ontology engineering from the desigersme paradigm.

This research suggests that OntoEng is also afisgmi contribution to design
science research. By employing the OntoEng desigthadl, ontology engineers
would be more able to build, evaluate, and maintagh-quality ontologies in a
systematic and creative manner. The author alseeMVesl that this research has
important implications on theory and practice conogy design science as well as
ontology engineering. In design science researdintain should be regarded as a
third main process complementimgild and evaluate This is because the author
considers that the delivered value is augmentedhdf artefact is designed while
bearing in minds its maintainability and scalabpiliReflecting this belief, OntoEng
decomposes design science broad processes intomeaigirable design phases and

activities that also extend the recent thinkingtia to ontology engineering.
7.3.2 CONTRIBUTIONS TO PRACTICE

The clearest contribution this research makes &otjpe is the rich knowledge and
insights it supplies to practitioners concernedhwiS/IT strategic-oriented and

business developments in the context of mobile siat@ces engineering. The current
research provides practitioners in the telecomnatimos industry with valuable,

systematic, and customizable means to design, meie analyze, evaluate, and
change new and existing mobile data services toentakm more manageable,
effective, and also creative. As the ontologicanfework is comprehensive, the
speciality of practitioners within the mobile teb@emunications industry for whom

the ontological framework adds value is wide-raggihhis includes those concerned
with information systems and technology, enginegribusiness and collaboration
developments, marketing, and financial aspectsaljil@a data services.



Moreover, the conducted examination and analysippie iPhone, NTT DoCoMo’s
i-mode, and Orange Business Services is signifiaadtbeneficial to practice. This is
because such critical analysis reveals essensahts on what makes mobile data
services innovative and successful, or not. It gisovides practitioners in the
telecommunications sector the opportunity to lelaom other telecoms experiences

that have been already tested in the marketplace.

The author assumes that such benefits would imptbeecurrent practices and
functions of telecoms in regards to mobile datavieer engineering. This
improvement would be reflected on (1) telecomsallgwing them to achieve their
strategic goals and objectives through betterzatilon of technology potentials; and
(2) mobile users and community in large, by prawdithem with useful services

stratifying their needs and enhancing their qualitiife.
7.3.3 CONTRIBUTIONS TO METHODOLOGY

The use of design-science research in informatigstems is relatively new.

Therefore, this research analysis and synthesis tdthe general understanding of
this important paradigm. It is essential for theréSearch community in general to
recognize DSR as a paradigm and not as a methoddlbgs is because DSR offers a
new philosophy about doing research, but it dogspmovide precise and special
methods and techniques for this purpose. Buildingttos argument, this research
provides a working example in which the authorsilfates how recognizing DSR as a
paradigm is essential and he also clarifies thedneé using a compatible

methodology within this paradigm.

The main methodological contribution of this resbarelies on the use of the design-
science research paradigm for ontology engineeAitgough ontologies are widely
accepted as design artefacts, linking the viewsmblogy engineering and DSR is
normally overlooked. In a novel manner, this reskeadevelops OntoEng as an
approach for ontology engineering. The developn@EnOntoEng is founded on
design-science research principles. Another impbrtantribution of this research is
the use of multiple methods within OntoEng desigtivities to develop the %/
Mobile Service BM Ontology.



Although this research follows a design-scienceassh paradigm, the key methods
used in this research (e.g. literature analysis @ndent analysis, semi-structured
interviews, and real-life cases) are normally usgdesearch classified as positivist,
interpretive, or critical. However, the rationaledathe way they are used in this
research are different as they aim here to buikl khowledge-base needed for
developing the desired ontological framework. Thigference is due to the

philosophical variations amongst these paradigrhs fas significant implications as
it (1) reinforces the idea that design-science arse is a paradigm and not a
methodology; and (2) indicates that existing reseanethods and techniques used
with conventional behavioural research can be dsediesign-science research but

with different rational, perspective, and use.
7.4 FUTURE RESEARCH

In addition to the significant contributions made this research and briefly
highlighted in the previous section, the curresesch also provides some important
directions for future research in order to contimd®veloping this vital research

domain.

« The Extendibility in Use of the \ Mobile Service BM Ontology. This research
developed the ¥ Mobile Service BM Ontology particularly for desiggi and
engineering mobile data services. Nonetheless.athbor argues that it would be
equally appropriate to the design and engineerirggher technological artefacts, e.g.
eServices, broadband services, and telecom serarmkproducts, etc. However, the
author recognizes thahe ontology semantics in particular are much hatdebe
extended to other domains such as eGovermenthbubritology structure seems to

be appropriate for use with a wider scope of digigavices.

This research has highlighted this issue when titieoa used the ontology to analyze
Orange Business Services. Indeed, OBS include®mgtmobile data services, but
also extends that to incorporate other telecomnatioics services. Another indication
that the ontology can be used within other digitainains comes from the fact that
the \* service BM ontology has been adopted by a compariyatin America to

design and develop not only a mobile business egidin, but also an eApplication

for business. Moreover, the author along with otresearchers is examining the



ontology within the context of eGoverment servisegh as those of ePetitioning
systems. Initial indications show that applying thatology on a wider scope of
digital services would be useful and effective alifph some design concepts seem
not to be applicable in the context of specificvgms. To give just one example,
pricing methods and revenue design concepts areapplicable in the context of
ePetitioning systems. Further analysis and exammatf this particular area would

reveal the extent to which this ontology could keeralized.

« Action Research by Using the ¥Mobile Service BM Ontology. In this research

the constructed ontology was evaluated mainly thinogase study. The examined
cases were related to services already launchedfteréd in the marketplace. Hence
the ontology was mainly used as an analytical ansugh which the cases were
analyzed and examined. This was important to etaltlee ontology as well as to

derive mobile key value drivers.

Despite all of these advantages, the author corssttlat it is also important to utilize
the ontology in designing and developing new mobdéa services by, for example,
following action research. This would reinforce auderstanding as researchers in
this domain and provide more useful insights tlmatld be reflected on the ontology
design. This may also lead to more formalized stepbe formulated within the
developed ontological framework. Using the ontolagydevelop new mobile data
services would also be beneficial to practice bgwshg its efficacy, practicality and
usefulness. This would also reveal areas considasedhighly challenging when
designing or engineering mobile data services.

* The Marginal Degree of Importance of Design Constrats and Value Drivers.
This research has already identified the primary Bivhensions and their sixteen
design concepts that would guide mobile serviceinemging. However, different
industries/businesses may place dissimilar emplwasithose design constructs. For
example, while manufacturing companies may drawenettention to their value
networks as they belong to tight supply chain systetelecommunication providers
are likely to lay more emphasis on their value gectures as being the primary
enablers of value propositions. Researching thrsigodar concern has significant

theoretical and practical implications.



Furthermore, this research has identified six kele drivers of innovative mobile
data services. Examining and revealing the marglagtee of importance of each by,
for example, employing survey or questionnairerumsents would add substantial
theoretical and practical value. This can be ingastd further by comparing the
marginal degree of importance of each key valugedracross different types of

mobile data services.

» The BM as an Alignment Instrument Although we have provided theoretical
insights concerning the role of the BM in providitige needed fit between the
business strategy and information systems, theséllisa need for future research in
this particular area. In fact, this function foethoncept is still a theory to be tested.
Researching this particular issue using for exaraptase study approach, would add
to our knowledge. Further, addressing the chanatity of the digital business and
testing how each feature affects the mapping oinless strategy to the BM and the
BM to ICT-enabled business processes has strongretieal and practical

implications. Moreover, identifying the intersecticelements that represent two

transitional stages in the mapping process woulpdogcularly useful.

» The BM as Strategic-Oriented Knowledge Capital Exploring the relationship

between an organization’s knowledge, decision-nggkend its strategic position
from a business model viewpoint appears not onlyetdheoretically interesting, but
also to have strong practical implications. Posntalue may also be offered through
researching the differential influences amongst ttiéferent approaches of

representing BM knowledge (oral, textual, grapbhicat strategic decision-making
practice and in turn on the organization’s stratemsition.

» The Scope of OntoEng Utility.This research has developed OntoEng as a novajrdesi
method for ontology engineering. This approach hasn tested empirically within the
current research as it has been applied to constiacV* Mobile Service BM Ontology.
However, it is advantageous to conduct furtheiirtgsand validation for OntoEng. Utilizing
OntoEng to engineer varied ontologies within a wiege of domains is important for future
research. This would refine the method if needatl r@mforce its efficacy and value. The
author hopes that this step will help in providiadditional validation for OntoEng as a

domain independent method for ontology engineeimghe field of information systems.
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Torbay et al.| proposition, and capabilitie§ustomer framework Centric
(2002) relationship: get a feel, serving, and (dimensions

branding;Infrastructure management: and building
resources/assets, activities/process: value blocks); case
network, and partner network; and studies
Financial aspects cost, revenue, and profif.

18. | Stahler Value proposition: for customers, and 4(3(9( | Strategy, Theoretical Organization-
(2002); value partners€?roduct or service Value 8))) | eBusiness, | framework centric
Schubert architecture: market design, internal Technology | (dimensions
and Hampe | architecture (resources: core competencies and three
(2005) and strategic assets, value steps, levels of

communication channels and coordination building
mechanism, and demarcation to external blocks)
value architecture), external value

architecture (customer interface, value

partners, and communication channels and

coordination mechanism); aftevenue

model

19. | Magretta Who are the organization’s customers; 4 Strategy Formulating | Organization-
(2002) what does the customer value; what is the the dimensiong centric

underlying economic logic that explains indirectly as
how an organization delivers value to its guestions

customers at an appropriate cost; how an
organization makes money in its business




Financial aspects cost structure, and

revenue model

# | Source BM Components Cnt | Context Research Granularity
Approach
20. | Pigneur Product innovation: customer segment, | 4(12) | Mobile Theoretical Organization-
(2002) value proposition, and capabilities Business framework centric
customer relationship:information and (dimensions
strategy, feel and serve, and trust and Technology | and building
loyalty; infrastructure management: blocks)
resources, activity configuration, and
partner networkand financials: revenue
model, profit/loss, and cost structure

21. | Afuah and | Customer value; scope; pricing; revenue 8 eBusiness Theoretical | Organization-

Tucci (2003)| sources; connected activities: value framework centric
configuration; implementation; capabilities; (building
and sustainability blocks)

22. | Van De Kar | Service formula including customer 4 Mobile Theoretical Service-centric
et al. (2003) | value; network formation and (cellular) framework

coordination; enabling technology; technology | (dimensions);
revenue model illustrative
case

23. | Krueger et | Revenue; content; infrastructure; 5 Online news| Theoretical Organization-
al. (2003) cooperation; and growth industry framework centric

(building (service-
blocks); specific)
illustrative

example

24. | Camponovo| Value propositions; target customers; 4 Mobile Theoretical Organization-
and Pigneur | business partners; and revenue flows (cellular) framework centric
(2003); technology | (dimensions)

Camponovo and industry
(2002)

25. | Gordjin and | Actors; value object; value port; value 8 eBusiness, | Theoretical Network-
Akkermans | interface; value exchange; value offering; information | framework centric
(2001, 2003)| market segment; and value activity systems (building

blocks),
illustrative
examples

26. | Hedman and Offering; customers; suppliers; resources| 7 Information | Theoretical Organization-
Kalling activities and organization; scope of systems; framework centric
(2003) management; and longitudinal dimension ICTs (building

blocks);
illustrative
case

27. | Voelpel et | New customer value proposition; Value 3 Strategy Theoretical Organization-
al. (2004) network (re)configuration; and framework centric

leadership capabilities. (dimensions)

28.| Yip (2004) Value proposition; nature of inputsw to 9 Strategy Theoretical | Organization-

transform inputs (including technology); framework centric
nature of outputs; vertical scope; horizontgl

scope; geographical scope; nature of

customers; and how to organize

29. | Osterwalder| Product: value propositionCustomer 4(9) | Information | Theoretical Organization-

et al. (2005) | interface: target customer, distribution systems, framework centric
channel, and relationshifrastructure eBusiness | (dimensions
management value configuration, core and building
competency, and partner network; and blocks)




# | Source BM Components Cnt | Context Research Granularity
Approach
30. | Morris et al. | Factors related to offering; Market 4 Entrepreneun Theoretical Organization-
(2005) factors; Internal capability factors; -ship framework centric
Economic factors (dimensions)
31. | Shafer et al.| Strategic choicescustomer (target market, 4(20) | Strategy Theoretical | Organization-
(2005) and scope), value proposition, framework centric
capabilities/competencies, revenue/pricing, (dimensions
competitors, output (offering), strategy, and building
branding, differentiation, and mission; blocks): based
Create Value resources/assets, and on reviewing
processes/activitiesalue network: 12 definitions
suppliers, customer information, customer using affinity
relationship, information flows, and diagram
product/service flows;apture value cost,
financial aspects, and profit
32. | Kontio et al. | Customers and segments; product and 4 Software Theoretical Organization-
(2005) service offering; distribution model and companies | framework centric
partners; and revenue model (dimensions)
33. | Tikkanen et | Structure: organizational structure, 4(9) | Managerial | Theoretical Organization-
al. (2005) governancebusiness network:customer cognition, framework centric
relationship portfolio, supplier relationship business (dimensions
portfolio, product development network, management and BB)
extra-business relationshipgyerations:
process architecture, resource, capability
and competence base, product and servige
offering; Finance and accounting
‘financial reporting’
34. | Maitland et | revenue model and benefitsandInter- 2(2) | Mobile Theoretical Network-
al. (2005) firm service network: actors and roles, and (cellular) framework centric
governance technology | (dimensions (service-
and BB); case | specific)
studies
35. | Rajala and | Value proposition or offering; needed 4(3) | Information | Theoretical Network-
Westerlund | resources; revenue logicrevenue, price- systems, framework centric
(2005, 2007,| quotation principles, and cost structures; entrepreneur| (dimensions
2008) andrelationships with other actors ship, and BB)
software
industry
36. | Tadayoni Value proposition; technology solution; 4 Mobile Theoretical Service-centric
and Henten | cooperation platform; and financial (cellular) framework
(2006) design technology | (dimensions)
37. | Leeetal. Value propositions: choice of focal 5(7) | eCommerce| Theoretical | Organization-
(2006) customer benefits, target segmesttope of framework centric
offerings: customer decision process, (dimensions
product or service contentsnique and BB)
resource systemresources and
capabilities, logistics and delivery systems
and revenue and growth modelsrevenue
models;Value chain positioning
38. | Kallio et al. | Product development strategy; sales and 8 Mobile Theoretical Organization-
(2006) marketing strategy; servicing and (cellular) framework centric
implementation strategy; value creation technology | (building (MNOs)
strategy; customer base; government policy blocks);
and regulations; technological advances and illustrative
constraints; and value chain dynamics cases
39. | Derballa et | Value proposition; targeted customer 3 Mobile Theoretical Service-centric
al. (2006) segment; and revenue source commerce | framework

(dimensions)




# | Source BM Components Cnt | Context Research Granularity
Approach
40. | Ballon Value network: combination of assets, 4(12) | ICT Theoretical Network-
(2007) vertical integration, and customer services, framework centric
ownership;jFunctional architecture: products, (dimensions (service-
modularity, distribution of intelligence; and and systems| and building specific)
interoperability) andFinancial model blocks)
cost (sharing) model, revenue model, and
revenue sharing model; ah@lue
proposition: positioning, user involvementj,
and intended value)
41. | Pousttchi et | Value proposition model; capital model; 3 Mobile Theoretical Service-centric
al. (2007) distribution and communication model payment framework
service (dimensions);
24 case studies
42. | Janssen and Organizational entities involved in the 7 Electronic Theoretical Network-
Kuk (2008) | service delivery; service offering; Government| framework centric
coordination; business processes; shared (building (service-
resources; dynamic capabilities; blocks) specific)
longitudinal dimension
43. | Al-Debei et | Value proposition; value architecture; 4 Digital and | Theoretical Organization-
al. (2008a,b)| value network; and value finance Mobile framework centric
business, (dimensions) | (MNOSs)
ICT services
44. | Lambert Value proposition; customer; value in 1(10) | eCommerce| Theoretical | Organization-
(2008) return; channelyalue adding process: framework centric
(resources, activity, capabilities, and
organization structure); supplier; and Ally
Kamoun Value proposition; value creation system | 4(8) | Information | Theoretical Organization-
(2008) resources, capabilities, and value chain systems, framework centric
arrangementyalue deliverance market RFID (dimensions (service-
segment, customer relationship, and technology | and BB) specific)
distribution channelyalue capture modei
revenue generation model, and cost
structure
45. | Haacker et | Service domain; organization domain; 4 Mobile Theoretical Network-
al. (2004, technology domain; and finance domain (cellular) framework centric
2006), technology | (dimensions) | (service-
Faber et al. specific)
2003, 2004),
Bouwman et
al. (2004,
2005, 2008),
Reuver et al.

(2008)




Appendix 2: Agenda for the Semi-Structured Intervievs

Interview Agenda

Name of the Interviewee:
Company:

Position:

Speciality:

Years of experience:

Themes under Examination

1. The definition of mobile data services; hovetelms shape mobile data services in
terms of types, functions, and technical/non-techinirequirements. How
telecoms decide about the choice of the target eagand market as well as the
selection of the added-values to be incorporated.

2. What is the role of customer relationship imgelhce and management in
generating new ideas related to novel mobile ddédizects?

3. What are the sources of new ideas in the coofaxobile data services?

4. How telecoms determine the nature of valuenihéd to be delivered to customers
through different mobile services and products.

ol

. What sort of objectives mobile data servicesdaneloped to meet?

6. How telecoms ensure the consistency betweenséngce's objective and the
overall strategy of the telecom?

7. What sort of resources (technological, orgaronal, managerial, tangible, or
intangible, etc.) the telecom is equipped in ortdelbe able to launch mobile data
services, and how the acquisition of such resouaffests the telecom's success?

8. What kind of capabilities (core competenciesp telecom has drawn on to
competitively and successfully offer innovative mebdata services and
products?

9. How different resources are configured and nalij cohesively to enable
distinctive capabilities?

10. What are the technological key value drivenrsqfitical success factors) when
designing and engineering mobile data artefacts?

11. What are the organizational and technologiegl kalue drivers when designing
and engineering mobile data services?

12. The value system (supply chain, value netwetidk): the sort of business partners,
suppliers, distributors, intermediaries and otlmvslved in the service entire roll-
out and offering.

13. What kind of roles played by different businesgors in the value chain or
network and how they affect the design and engingesf mobile data services
and products?



14. Discussion regarding the calculation and ediomaof the cost of the service
(Total cost of ownership), pricing methods, anderae breakdown amongst
stakeholders.

15. Other factors affecting service design (inteamal external).



Appendix 3: The RDF/XML Coding of the implemented \} Mobile Service BM
Ontology in Protége-OWL

<?xml version="1.0"?>

<IDOCTYPE rdf:RDF [
<IENTITY owl "http://www.w3.0rg/2002/07/owl#" >
<IENTITY swrl "http://www.w3.0rg/2003/11/swrl#*
<IENTITY swrlb "http://www.w3.0rg/2003/11/swritj >
<IENTITY xsd "http://www.w3.0rg/2001/XMLSchema#
<IENTITY rdfs "http://www.w3.0rg/2000/01/rdf-Bema#" >
<IENTITY rdf "http://mwww.w3.0rg/1999/02/22-rdfyntax-ns#" >
<IENTITY protege "http://protege.stanford.edufpns/owl/protege#" >
<IENTITY xsp "http://www.owl-ontologies.com/26M8/07/xsp.owl#" >
1>

<rdf:RDF xmlIns="http://www.owl-ontologies.com/MokilService BM
Ontology.owl#"
xml:base="http://www.owl-ontologies.com/MolilerviceBMOntology.owl"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:xsp="http://www.owl-ontologies.com/2008/07/xsp.owl#"
xmins:swrl="http://www.w3.0rg/2003/11/swrl#"
xmins:protege="http://protege.stanford.eduwjpia/owl/protege#"
xmins:swrib="http://www.w3.0rg/2003/11/swrlb#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-scha#"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf1stax-ns#"
xmins:owl="http://www.w3.0rg/2002/07/owl#">
<owl:Ontology rdf:about=""/>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#ACTOR">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#engagedIn”/>
<owl:minCardinality rdf:datatype=%&d;int">2</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httwpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#hasRole"/>
<owl:minCardinality rdf:datatype=%&d;int">0</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#VALUE-NETWORK"/>



<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#ROLE"/>
<owl:disjointWith rdf:resource="http://wweaivl-ontologies.com/Mobile Service
BM Ontology.owl#RELATIONSHIP"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#FLOW-COMMUNICATION"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#CHANNEL"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#GOVERNANCE"/>
</owl:Class>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#affectedBy">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#VALUE_FINANCE"/>
<owl:inverseOf rdf:resource="http://www.cwhtologies.com/Mobile Service
BM Ontology.owl#affects"/>
<rdfs:range>
<owl:Class>
<owl:unionOf rdf:parseType="Colleot">
<owl:Class rdf:about="http://mmowIl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE-NETWORK"/>
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE-PROPOSITION"/>
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE_ARCHITECTURE"/>
</owl:unionOf>
</owl:Class>
</rdfs:range>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#affects">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Colleot">
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE-NETWORK"/>
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE_ARCHITECTURE"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
<owl:inverseOf rdf:resource="http://www.cwhtologies.com/Mobile Service
BM Ontology.owl#affectedBy"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#VALUE_FINANCE"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtmlogies.com/Mobile Service
BM Ontology.owl#affectsRevenue™">
<rdfs:domain>



<owl:Class>
<owl:unionOf rdf:parseType="Colleot">
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#PRICING_METHOD"/>
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#TOTAL_COST_OF_OWNERSHIP"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#REVENUE_STRUCTURE"/>
</owl:ObjectProperty>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#BUSINESS">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httwpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#providesResource"/>
<owl:maxCardinality rdf:datatype=X&d;int">1</owl:maxCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#providesResource"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#capturedBy"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#ACTOR"/>
</owl:Class>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#capturedBy">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#REVENUE_STRUCTURE"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#BUSINESS"/>
</owl:ObjectProperty>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#CHANNEL">
<rdfs:subClassOf>
<owl:Restriction>



<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#deliveredVia"/>
<owl:maxCardinality rdf:datatype=X&d;int">1</owl:maxCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#goesThrough'/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#goesThrough'/>
<owl:maxCardinality rdf:datatype=X&d;int">1</owl:maxCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#VALUE-NETWORK"/>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#deliveredVia"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<owl:disjointWith rdf:resource="http://wweaivl-ontologies.com/Mobile Service
BM Ontology.owl#ROLE"/>
<owl:disjointWith rdf:resource="http://wweaivl-ontologies.com/Mobile Service
BM Ontology.owl#ACTOR"/>
<owl:disjointWith rdf:resource="http://wweaivl-ontologies.com/Mobile Service
BM Ontology.owl#FLOW-COMMUNICATION"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#GOVERNANCE"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#RELATIONSHIP"/>
</owl:Class>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#computedFor">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#TOTAL_COST_OF_OWNERSHIP"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#PRODUCT_SERVICE"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#controlledBy">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#RELATIONSHIP"/>



<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#GOVERNANCE"/>
</owl:ObjectProperty>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#CORE_COMPETENCY">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#enablesValue"/>
<owl:minCardinality rdf:datatype=%&d;int">0</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httwpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#enablesCompetency"/>
<owl:minCardinality rdf:datatype=%&d;int">0</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#enablesProduct"/>
<owl:minCardinality rdf:datatype=%&d;int">0</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#VALUE_ARCHITECTURE"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#CORE_RESOURCE"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE_CONFIGURATION"/>
</owl:Class>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#CORE_RESOURCE">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#providesResource"/>
<owl:minCardinality rdf:datatype=%&d;int">0</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httwpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#enrichedByconfig"/>
<owl:minCardinality rdf:datatype=%&d;int">2</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>



<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#enablesProduct"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httwpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#enablesCompetency"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#VALUE_ARCHITECTURE"/>
<owl:disjointWith rdf:resource="http://wwaivl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE_CONFIGURATION"/>
<owl:disjointWith rdf:resource="http://wwaivl-ontologies.com/Mobile Service
BM Ontology.owl#CORE_COMPETENCY"/>
</owl:Class>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#CUSTOMER">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httwpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#partOfsegment"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#ACTOR"/>
</owl:Class>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#deliveredTo">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#PRODUCT_SERVICE"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#TARGET_SEGMENT"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#deliveredVia">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#PRODUCT_SERVICE"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#CHANNEL"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#designedFor">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#VALUE_FINANCE"/>



<owl:inverseOf rdf:resource="http://www.cwhtologies.com/Mobile Service
BM Ontology.owl#generates"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#VALUE-PROPOSITION"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtmlogies.com/Mobile Service
BM Ontology.owl#determinedBy">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#ACTOR"/>
<owl:inverseOf rdf:resource="http://www.cwhtologies.com/Mobile Service
BM Ontology.owl#determines"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#NETWORK-MODE"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#determines">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#NETWORK-MODE"/>
<owl:inverseOf rdf:resource="http://www.cwhtologies.com/Mobile Service
BM Ontology.owl#determinedBy"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#ACTOR"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#enabledBy">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#VALUE-PROPOSITION"/>
<owl:inverseOf rdf:resource="http://www.cwhtologies.com/Mobile Service
BM Ontology.owl#enables"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#VALUE_ARCHITECTURE"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#enables">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#VALUE_ARCHITECTURE"/>
<owl:inverseOf rdf:resource="http://www.cwhtologies.com/Mobile Service
BM Ontology.owl#enabledBy"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#VALUE-PROPOSITION"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtmlogies.com/Mobile Service
BM Ontology.owl#enablesCompetency">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Colleot">
<owl:Class rdf:about="http://mmowIl-ontologies.com/Mobile Service
BM Ontology.owl#CORE_RESOURCE"/>
<owl:Class rdf:about="http://mmowI-ontologies.com/Mobile Service
BM Ontology.owl#VALUE_CONFIGURATION"/>



</owl:unionOf>
</owl:Class>
</rdfs:domain>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#CORE_COMPETENCY"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#enablesProduct™>
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Colleot">
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#CORE_COMPETENCY"/>
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#CORE_RESOURCE"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#PRODUCT_SERVICE"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtmlogies.com/Mobile Service
BM Ontology.owl#enablesValue">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#CORE_COMPETENCY"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#INTENDED_VALUE_ELEMENT"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#encapsulates">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#RELATIONSHIP"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#FLOW-COMMUNICATION"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtmlogies.com/Mobile Service
BM Ontology.owl#encompasses">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#PRODUCT_SERVICE"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#INTENDED_VALUE_ELEMENT"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#engagedin™>
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#ACTOR"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#RELATIONSHIP"/>
</owl:ObjectProperty>



<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#enrichedBy">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#VALUE_ARCHITECTURE"/>
<owl:inverseOf rdf:resource="http://www.cwhtologies.com/Mobile Service
BM Ontology.owl#provides"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#VALUE-NETWORK"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#enrichedByconfig">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#CORE_RESOURCE"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#VALUE_CONFIGURATION"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#establishedFor">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#PRICING_METHOD"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#PRODUCT_SERVICE"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#facilitates">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#VALUE-NETWORK"/>
<owl:inverseOf rdf:resource="http://www.cwhtologies.com/Mobile Service
BM Ontology.owl#requires"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#VALUE-PROPOSITION"/>
</owl:ObjectProperty>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#FLOW-COMMUNICATION">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#goesThrough"/>
<owl:minCardinality rdf:datatype=%&d;int">0</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#encapsulates"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlentologies.com/Mobile Service
BM Ontology.owl#VALUE-NETWORK"/>



<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#ACTOR"/>
<owl:disjointWith rdf:resource="http://wweaivl-ontologies.com/Mobile Service
BM Ontology.owl#ROLE"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#RELATIONSHIP"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#CHANNEL"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#GOVERNANCE"/>
</owl:Class>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#generates">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#VALUE-PROPOSITION"/>
<owl:inverseOf rdf:resource="http://www.cwhtologies.com/Mobile Service
BM Ontology.owl#designedFor"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#VALUE_FINANCE"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#generatesRevenue">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#PRODUCT_SERVICE"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#REVENUE_STRUCTURE"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtmlogies.com/Mobile Service
BM Ontology.owl#goesThrough">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#FLOW-COMMUNICATION"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#CHANNEL"/>
</owl:ObjectProperty>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#GOVERNANCE">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#controlledBy"/>
<owl:minCardinality rdf:datatype=%&d;int">0</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#VALUE-NETWORK"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#ACTOR"/>
<owl:disjointWith rdf:resource="http://wwaivl-ontologies.com/Mobile Service
BM Ontology.owl#ROLE"/>



<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#RELATIONSHIP"/>
<owl:disjointWith rdf:resource="http://wweaivl-ontologies.com/Mobile Service
BM Ontology.owl#FLOW-COMMUNICATION"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#CHANNEL"/>
</owl:Class>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#hasRole">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#ACTOR"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#ROLE"/>
</owl:ObjectProperty>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#INTENDED_VALUE_ELEMENT">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httwpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#encompasses"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#enablesValue"/>
<owl:minCardinality rdf:datatype=%&d;int">0</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#VALUE-PROPOSITION"/>
<owl:disjointWith rdf:resource="http://wweaivl-ontologies.com/Mobile Service
BM Ontology.owl#PRODUCT_SERVICE"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#TARGET_SEGMENT"/>
</owl:Class>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#NETWORK-MODE">
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#VALUE-NETWORK"/>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#determines"/>
<owl:someValuesFrom>
<owl:Restriction>
<owl:onProperty rdf:rescerthttp://www.owl-
ontologies.com/Mobile Service BM Ontology.owl#deténes"/>



<owl:minCardinality
rdf:datatype="&xsd;int">1</owl:minCardinality>
</owl:Restriction>
</owl:someValuesFrom>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httwpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#determines"/>
<owl:someValuesFrom>
<owl:Restriction>
<owl:onProperty rdf:rescesthttp://www.owl-
ontologies.com/Mobile Service BM Ontology.owl#detanes"/>
<owl:maxCardinality
rdf.datatype="&xsd;int">1</owl:maxCardinality>
</owl:Restriction>
</owl:someValuesFrom>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httwpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#determines"/>
<owl:someValuesFrom>
<owl:Restriction>
<owl:onProperty rdf:rescesthttp://www.owl-
ontologies.com/Mobile Service BM Ontology.owl#deténedBy"/>
<owl:minCardinality
rdf:datatype="&xsd;int">1</owl:minCardinality>
</owl:Restriction>
</owl:someValuesFrom>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#determines"/>
<owl:someValuesFrom>
<owl:Restriction>
<owl:onProperty rdf:resoesthttp://www.owl-
ontologies.com/Mobile Service BM Ontology.owl#deténedBy"/>
<owl:maxCardinality
rdf.datatype="&xsd;int">3</owl:maxCardinality>
</owl:Restriction>
</owl:someValuesFrom>
</owl:Restriction>
</rdfs:subClassOf>
</owl:Class>



<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#partOfsegment">
<rdf:type rdf:resource="&owl; Transitive Prexpy"/>
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#CUSTOMER"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#TARGET_SEGMENT"/>
</owl:ObjectProperty>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#PRICING_METHOD">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httwpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#affectsRevenue"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#establishedFor"/>
<owl:maxCardinality rdf:datatype=X&d;int">1</owl:maxCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#establishedFor"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#VALUE_FINANCE"/>
<owl:disjointWith rdf:resource="http://wwaivl-ontologies.com/Mobile Service
BM Ontology.owl#TOTAL_COST_OF_OWNERSHIP"/>
<owl:disjointWith rdf:resource="http://wwaivl-ontologies.com/Mobile Service
BM Ontology.ow#REVENUE_STRUCTURE"/>
</owl:Class>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#PRODUCT_SERVICE">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httwpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#computedFor"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>



<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#enablesProduct”/>
<owl:minCardinality rdf:datatype=%&d;int">0</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#deliveredVia"/>
<owl:minCardinality rdf:datatype=%&d;int">0</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#deliveredTo"/>
<owl:minCardinality rdf:datatype=%&d;int">0</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#encompasses"/>
<owl:minCardinality rdf:datatype=%&d;int">0</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#establishedFor"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#computedFor"/>
<owl:maxCardinality rdf:datatype=X&d;int">1</owl:maxCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#generatesRevenue"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#VALUE-PROPOSITION"/>



<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#TARGET_SEGMENT"/>
<owl:disjointWith rdf:resource="http://wweaivl-ontologies.com/Mobile Service
BM Ontology.owl#INTENDED_VALUE_ELEMENT"/>
</owl:Class>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#provides">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#VALUE-NETWORK"/>
<owl:inverseOf rdf:resource="http://www.cwhtologies.com/Mobile Service
BM Ontology.owl#enrichedBy"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#VALUE_ARCHITECTURE"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#providesResource">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#BUSINESS"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#CORE_RESOURCE"/>
</owl:ObjectProperty>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#RELATIONSHIP">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#engagedIn"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#encapsulates"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#VALUE-NETWORK"/>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#controlledBy"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#CHANNEL"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#ROLE"/>



<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#ACTOR"/>
<owl:disjointWith rdf:resource="http://wweaivl-ontologies.com/Mobile Service
BM Ontology.owl#GOVERNANCE"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#FLOW-COMMUNICATION"/>
</owl:Class>
<owl:ObjectProperty rdf:about="http://www.owhtwlogies.com/Mobile Service
BM Ontology.owl#requires">
<rdfs:domain rdf:resource="http://www.owttologies.com/Mobile Service BM
Ontology.owl#VALUE-PROPOSITION"/>
<owl:inverseOf rdf:resource="http://www.cwhtologies.com/Mobile Service
BM Ontology.owl#facilitates"/>
<rdfs:range rdf:resource="http://www.owltologies.com/Mobile Service BM
Ontology.owl#VALUE-NETWORK"/>
</owl:ObjectProperty>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#REVENUE_STRUCTURE">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#affectsRevenue"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#VALUE_FINANCE"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#TOTAL_COST_OF_OWNERSHIP"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#PRICING_METHOD"/>
</owl:Class>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#ROLE">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#hasRole"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#VALUE-NETWORK"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#ACTOR"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#RELATIONSHIP"/>
<owl:disjointWith rdf:resource="http://wwaivl-ontologies.com/Mobile Service
BM Ontology.owl#FLOW-COMMUNICATION"/>



<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#CHANNEL"/>
<owl:disjointWith rdf:resource="http://wweaivl-ontologies.com/Mobile Service
BM Ontology.owl#GOVERNANCE"/>
</owl:Class>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#TARGET_SEGMENT">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#partOfsegment"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httwpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#deliveredTo"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#VALUE-PROPOSITION"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#PRODUCT_SERVICE"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#INTENDED_VALUE_ELEMENT"/>
</owl:Class>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#TOTAL_COST_OF _OWNERSHIP">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httwpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#affectsRevenue"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#computedFor"/>
<owl:maxCardinality rdf:datatype=X&d;int">1</owl:maxCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httwpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#computedFor"/>
<owl:minCardinality rdf:datatype=%&d;int">1</owl:minCardinality>
</owl:Restriction>



</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="http://wwwlantologies.com/Mobile Service
BM Ontology.owl#VALUE_FINANCE"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#PRICING_METHOD"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.ow#REVENUE_STRUCTURE"/>
</owl:Class>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#VALUE-NETWORK">
<rdfs:subClassOf>
<owl:Class>
<owl:unionOf rdf:parseType="Collsot">
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#ACTOR"/>
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#CHANNEL"/>
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#FLOW-COMMUNICATION"/>
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#GOVERNANCE"/>
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#NETWORK-MODE"/>
<owl:Class rdf:about="http://mmowI-ontologies.com/Mobile Service
BM Ontology.owl#RELATIONSHIP"/>
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#ROLE"/>
</owl:unionOf>
</owl:Class>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="&owl;Thing"/
<owl:disjointWith rdf:resource="http://wwaivl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE-PROPOSITION"/>
<owl:disjointWith rdf:resource="http://wwaivl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE_ARCHITECTURE"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE_FINANCE"/>
</owl:Class>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#VALUE-PROPOSITION">
<rdfs:subClassOf>
<owl:Class>
<owl:unionOf rdf:parseType="Colleot">
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#INTENDED_VALUE_ELEMENT"/>
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#PRODUCT_SERVICE"/>
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#TARGET_SEGMENT"/>
</owl:unionOf>



</owl:Class>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="&owl;Thing"/
<owl:disjointWith rdf:resource="http://wwaivl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE_FINANCE"/>
<owl:disjointWith rdf:resource="http://wwuaivl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE-NETWORK"/>
<owl:disjointWith rdf:resource="http://wwaivl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE_ARCHITECTURE"/>
<rdfs:comment rdf:datatype="&xsd;string"rdf6:comment>
</owl:Class>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#VALUE_ARCHITECTURE">
<rdfs:subClassOf>
<owl:Class>
<owl:unionOf rdf:parseType="Colleot">
<owl:Class rdf:about="http://mmowIl-ontologies.com/Mobile Service
BM Ontology.owl#CORE_COMPETENCY"/>
<owl:Class rdf:about="http://mmowIl-ontologies.com/Mobile Service
BM Ontology.owl#CORE_RESOURCE"/>
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE_CONFIGURATION"/>
</owl:unionOf>
</owl:Class>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="&owl; Thirwgy"/
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE-PROPOSITION"/>
<owl:disjointWith rdf:resource="http://wweaivl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE-NETWORK"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE_FINANCE"/>
</owl:Class>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#VALUE_CONFIGURATION">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#enrichedByconfig"/>
<owl:minCardinality rdf:datatype=%&d;int">0</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="httwpww.owl-ontologies.com/Mobile
Service BM Ontology.owl#enablesCompetency"/>
<owl:minCardinality rdf:datatype=%&d;int">0</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>



<rdfs:subClassOf rdf:resource="http://wwwl@ntologies.com/Mobile Service
BM Ontology.owl#VALUE_ARCHITECTURE"/>
<owl:disjointWith rdf:resource="http://wweaivl-ontologies.com/Mobile Service
BM Ontology.owl#CORE_RESOURCE"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#CORE_COMPETENCY"/>
</owl:Class>
<owl:Class rdf:about="http://www.owl-ontologiesm/Mobile Service BM
Ontology.owl#VALUE_FINANCE">
<rdfs:subClassOf>
<owl:Class>
<owl:unionOf rdf:parseType="Collext">
<owl:Class rdf:about="http://mmowl-ontologies.com/Mobile Service
BM Ontology.owl#PRICING_METHOD"/>
<owl:Class rdf:about="http://mmowIl-ontologies.com/Mobile Service
BM Ontology.owl#REVENUE_STRUCTURE"/>
<owl:Class rdf:about="http://mmowI-ontologies.com/Mobile Service
BM Ontology.owl#TOTAL_COST_OF_OWNERSHIP"/>
</owl:unionOf>
</owl:Class>
</rdfs:subClassOf>
<rdfs:subClassOf rdf:resource="&owl; Thirwg"/
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE_ARCHITECTURE"/>
<owl:disjointWith rdf:resource="http://wweaivl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE-PROPOSITION"/>
<owl:disjointWith rdf:resource="http://wweivl-ontologies.com/Mobile Service
BM Ontology.owl#VALUE-NETWORK"/>
</owl:Class>
</rdf:RDF>



