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Editorial

Dear Reader

Welcome to a new issue of JMM - The
International Journal on Media Man-
agement.

In this issue we have a distinguished
group of authors, whose collected
articles mainly cluster around the
challenges arising from new digital
media for the content industry.
Through new services, technologies,
and devices, innovative business mod-
els and products are required and the
potentialities imbedded in the change
have to be exploited.

Robert G. Picard leads off this issue
with an analysis of business models of
online content services, especially how
they have changed through changes of
technology and audience demand and
how current business models resulted
from these changes. In his article he
explores the implications of these busi-
ness models for multimedia and other
content producers and possible pros-
pects for the future.

In their article, Hsiang Iris Chyi and
George Sylvie analyze the development
of online newspapers and how they
take advantage of the possibilities the
online medium offers. Based on a sur-
vey with 14 online newspaper-practitio-
ners they show that while most news-
papers hope to complement print and

online products, these possibilities are
not part of every newspaper’s strategy.
Most of them are testing several mod-
els of earning revenues to become an
economically viable medium.

David Nicholas and Paul Huntington
assess the use of newspaper website
logfiles. The goal was to determine the
most appropriate method for evaluat-
ing the use of these logfiles and to
establish what types of analysis could
be drawn. For this, the logfiles of The
Times/The Sunday Times Web were
examined. Based on these findings the
study lays a foundation and identifies
new classifications on which more
detailed cross-classifications and mod-
eling can be based.

Technology-driven innovations in the
area of transport media and new de-
vices pose a challenge for both media
companies as well as their customers.
The main questions for the media
industry is how these new technologies
can be exploited, e.g. through new con-
tent-oriented products or new services
based on these technologies. Joachim
Rawolle and Thomas Hess concern
themselves with an analysis of attri-
butes of digital contents and an assess-
ment of different combinations of tar-
get devices and transport media. Based
on this, they deliver a discussion of two
emerging concepts.

The influence of corporate culture on
the achievement of strategic aims in
two leading international broadcasting
companies - BBC and CNN - is investi-
gated by Lucy Kiing. The article aims to
explore how cultural beliefs support
the organizations strategic goal is as-
sessed and to uncover senior manag-
ers’ unconscious assumptions con-
cerning organization mission, the
competitive environment and accept-
able strategic responses. The author
concludes that culture can act as a re-
straint to strategic plans and that cul-
ture in general is a valuable strategic
asset for media organizations.

This issue again concludes with our
calendar of events. We hope you find
our collection of articles interesting.
We look forward to continuing to de-
liver strong, peer reviewed content to
you and to develop our relationships
with the (new) media community. You
are always welcome to contribute your
research or your feedback to the J]MM
and to take the opportunity to share
your ideas with this community. Since
we are a journal focused on the possi-
bilities of new media, you will find all
our content online under
www.mediajournal.org.

Beat F. Schmid
Peter Glotz
Peter Gomez
Dorte Wittig
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New Digital Media and Devices
An Analysis for the Media Industry

Joachim Rawolle and Thomas Hess, University of Gottingen, Germany

I. Introduction

Customers and media companies are
confronted with technology-driven in-
novations in the area of transport me-

The main goal of this paper is to
analyse this area of interest in a system-
atic way. Section 2 starts with a short
overview of major technological trends
(for details, see Rawolle and Hess 2000).
Section 3 works out attributes of digi-
tal contents that can be used to evalu-
ate the given technologies. Based on
these findings, different combinations
of target device and transport media
are assessed. Additionally, section 4
provides a deeper discussion of two
major upcoming concepts, eBooks and
mobile commerce.

dia as well as new devices. Typical char-
acteristics of these technologies are
digital storage and transmission of con-
tent from a technical perspective and
a higher degree of interactivity from
the users’ perspective (see Schreiber
1997, 19).

For the media industry the question

arises, how these new technologies can

be exploited. The traditional emphasis

of the media business has been the cre-

2. New Media and Devices
at a Glance

ation, bundling and distribution of in-
formation and entertainment (see
Schumann and Hess 2000, 1). Recently,
new content-oriented products have
emerged by serving existing contents
to new target devices, (re-)using device-
specific variants of existing contents or

Based on a simplified version of the
general communication model (see
Shannon and Weaver 1949), we distin-
guish between transport media and
end devices. Further, end devices are
subdivided into stationary and mobile
devices. Transport media technologies

by creating original contents for exclu-
sive usage on a determined target de-
vice. In the future, new services based
on applications, communication or
transactions become possible, which
fundamentally amplify the scope of
activities for the media industry.

belong to one of two categories: online
(i.e. network-based) and offline (i.e. por-
table storage) media (see fig. 1).

. Figure |: Transport media and reproduction devices
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2.1.Transport Media

All kinds of public networks are usu-
ally based on a backbone-infrastruc-
ture and different access technologies
(“last mile”). For the media industry, es-
pecially the Internet and TV-cable are
relevant wired networks, because both
can be used for the distribution of digi-
tal contents. The Internet offers a
proven technology for duplex commu-
nications (although with low band-
width at the moment), whereas TV-
cable is capable of broadband transmis-
sion via Digital Video Broadcasting
(DVB) but lacks an integrated feedback
channel and is therefore best suited for
broadcast-oriented distribution. How-
ever, new Internet access technologies
like ADSL, powerline or wireless local
loop will increase bandwidth for
Internet users in the future. As well,
the integration of feedback capabilities
in TV-networks is being worked on.

As a second example of online media,
wireless networks allow the trans-
mission of contents without having a
physical link. Traditionally, the media
industry have used terrestrial broad-
cast or satellites, which are both con-
strained to simplex transmission from
sender to receiver. In contrast, mobile
communication technologies like the
Global System for Mobile Communica-
tion (GSM) support two-way transmis-
sion of data and can be used for
Internet access via Wireless Applica-
tion Protocol (WAP), but provide sig-
nificantly lower bandwidth at present.
This is likely to change within the next
few years, when new technologies like
the General Radio Packet Service
(GPRS) or the Universal Mobile Tele-
communication System (UMTS) will
improve bandwidth dramatically.

Offline media (i.e. portable storage me-
dia) like Compact Discs (CDs) or Digital
Versatile Discs (DVD) can be used to dis-
tribute digital contents through tradi-
tional retailers. DVDs offer up to 27
times more capacity than ordinary CDs
and are therefore capable of storing
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. Figure 2: Relevant categories of media/device combinations

Technological Trend
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movies or large quantities of music in
conjunction with powerful compres-
sion mechanisms.

2.2. End Devices

As mentioned above, end devices can
be divided into stationary and mobile
devices. Desktop personal computers
(Desktop PCs) and television sets (TV
sets) can be considered the most impor-
tant examples of stationary devices.
Since the discussion of the potential
convergence (see for example Stipp
1999; Bienert 1999) of TV and PCin one
enclosing type of device has not been
settled yet, this paper will, based on the
status quo, cover both types of appli-
ances.

Desktop PCs have been developed from
data-centric terminals to universal
communication devices with sophisti-
cated multimedia and interaction ca-
pabilities over the last decade. Because
of the wide spread implementation of
Internet-technology and drives for dif-
ferent storage media, the PC has be-
come a very interesting target device
for the media industry.

Another approach is digital TV. At
present, users of digital TV need
supplementary Set-Top-Boxes that pre-
pare digital contents for ordinary tele-
vision sets. Besides technical differ-
ences (less information processing and

storage capabilities, less interactivity,
higher quality for replaying video and
audio contents) the main distinction
between PCs and TV sets is user
behaviour. Whereas PCs are typically
used for information-based purposes
(retrieval and processing) in an inter-
active way, the TV is usually utilised in
amore passive and also entertainment-
oriented manner (see Blédorn et al.
2000, 173). At present, consumers
spend a greater share of their daily
media budget on watching TV than
using the PC-based Internet (see ARD
1999, 68-85).

Particularly because of the technologi-
cal progress in the reduction of elec-
tronic components, mobile devices
have been made possible over the last
century. These can be divided into mul-
tipurpose and special purpose devices.
Multipurpose equipment like note-
books or subnotebooks have similar re-
production and processing capabilities
like desktop PCs. They can be con-
nected to the Internet via ordinary tele-
phone modem or other access tech-
nologies. Personal digital assistants
(PDAs) are considerably less powerful
than notebooks. In contrast to (sub-
Jnotebooks they are typically used un-
der mobile circumstances. Many of the
available PDAs will be capable of access-
ing the Internet by mobile communi-
cation technologies within the next
few years.

Next to multipurpose devices there are
highly specialised appliances like
eBooks for reading (see section 4.1.),
mp3-player for music, and a set of re-
cently announced Internet-Appliances
that focus on Web-access and mobile
phones for speech-oriented interper-
sonal communication. Mobile phones
are increasingly used for Internet ac-
cess via WAP (see section 4.2.). There-
fore, the media industry has shown
considerable interest in mobile phones
as a new target device recently. Follow-
ing the announcements of the relevant
manufacturers, mobile phones and
PDAs will probably merge into one de-
vice (see Luxa 1999, 173). Some of these
products might even support mp3 for
audio replay.

2.3. Bundling of Transport
Media and Devices

From the technologies described above,
numerous combinations of transport
media and end device may be con-
structed. In order to reduce this com-
plexity, this paper will abstract from
available products and constitutes a
number of generalised media/device
packages. To achieve this, a nine-field
matrix is established that opposes de-
vices and transport media (see fig. 2).
Devices are divided into mobile and sta-
tionary (TV-based vs. PC-based) appli-
ances as mentioned above. With regard
to transport media, we differ between
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online media and offline media. Since
bandwidth of networks is a very impor-
tant feature for the media industry, we
further distinguish between narrow-
band and broadband networks.

The resulting categories will be de-
scribed further:

(1) Mobile Information Devices (MID):
This category pools available mobile
devices with online capabilities.
Typical examples of MIDs are WAP-
compliant mobile phones and PDAs,
that access the Internet over low
bandwidth mobile communication
networks. Usually, these appliances
are restricted in terms of processing
power, memory, display capabilities
and input facilities. This is mainly
due to constraints in size and bat-
tery lifetime (see WAP Forum 1998, 9).

(2)Mobile Information Devices 3rd
Generation (MID 3G): Technological
advances are expected to lead to sub-
stantial improvements in both mo-
bile transmission technology and
end device capabilities. The result-
ing infrastructure and services are
called 3rd Generation applications.
However, considerable constraints
because of size and batteries will re-
main in most products.

(3)Online Multimedia PC: One of the
most popular platforms to access
the Internet are stationary desktop
PCs coupled with ordinary modems
or ISDN connections. Transmission
of data is clearly the bottleneck of
this configuration, because multi-
media capabilities of modern PCs
are typically on a convenient level.

(4) Broadband Multimedia PC: Just as
mobile transmission, wired-based
networks are very likely to offer
broadband capacities in the near
future. Therefore, private as well as
corporate users will be able to access
the Internet with substantially
higher bandwidth. An additional
technical option is to receive televi-
sion via TV-cable.

(5) Offline Multimedia PC: Desktop PCs
with CD-ROM or DVD-drives serve to
utilise the adequate offline media.
In this case, physical storage media
has to be transported to the end-user
beforehand.

(6) Online Digital TV: Digital TV sets dif-
fer from their PC-based counterparts
with regard to information process-
ing and storage capabilities as well
as input devices. Their main focus is
to receive broadcast-oriented con-
tents, although feedback channels
are possible from a technical stand-
point. Though still limited, some
manufacturers additionally support
access to the Internet.

(7) Offline Digital TV: As well as PC-
based end devices, television sets
support being connected with DVD-
drives. DVDs offer significant advan-
tages over analogue video-tapes and
are therefore expected to replace the
latter within the next few years (see
Sedman 1998, 58).

3. Evaluation of New Media
and Devices

In order to evaluate the new media
technologies described above, we first
define a list of relevant technical and
non-technical requirements of digital
media-products. Based on this collec-
tion of requirements the different cat-
egories (MIDs, MID 3Gs, Online Multi-
media PCs etc.) will be appraised.

3.1.Technical Requirements

Technical requirements either affect
the available transport media, the
addressed end device or both (see fig.
1). Following this criteria, we will start
by examining requirements relevant to
the transport media. Three important
aspects dominate in this area: The ac-
cess mechanism, the number of simul-
taneous recipients and the support of
feedback channels in case of transmis-
sion media. With regard to access
mechanisms a distinction between
push and pull mechanisms has to be
made. Pull-oriented access is character-

ised by the data transmission being trig-
gered by the end user (which is typical
for web applications or video-on-de-
mand), whereas push-oriented trans-
mission is triggered by the sender. Push-
services can be time-scheduled (e.g. tele-
vision broadcast) or event-based (e.g. e-
mail newsletter). Furthermore, push-
services can address one or more recipi-
ents’, respectively a distinction between
broadcast-oriented (e.g. television, ra-
dio) and unicast-oriented services (e.g.
web applications) has to be made (see
Kauffels 1994, 22). In addition to this,
feedback channels for transferring data
from the user to the service provider is
critical for interactive applications like
information retrieval or online-shop-
ping. Today, the Internet infrastructure
primarily supports unicast transmis-
sions with decent feedback channel
mechanisms (IPMI 1997, 3), whereas the
main focus of the digital TV-infrastruc-
ture is broadcasting with limited feed-
back abilities (but considerable higher
bandwidth). However, both technolo-
gies are being worked on to support
unicast and broadcast transfer mode as
well as adequate feedback channels in
the future.

Next, we will consider device-specific
requirements, which mainly affect
reproduction, storage capabilities and
input facilities. Displaying and syn-
chronising different kinds of media
types is a basic demand with regard to
reproduction. At this point, a distinc-
tion between static (time-invariant)
and dynamic (time-variant) media
types has to be made (see Grauer and
Merten 1996, 9). On the one hand, typi-
cal examples of static media types are
text, graphics and pictures. On the
other hand, video and audio belong to
the category of dynamic media types.
Not all kinds of devices support all
media types. Especially MIDs do not
fully support video and audio contents,
which is due to their limitations in dis-
play size, missing speakers or weak in-

! Pull-services typically address only one end-user

(the one who triggered the transmission).
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formation processing characteristics.
Next, storage capabilities enable asyn-
chronous download and consumption
of contents in case of online-media us-
age. Typically, end devices with roots
in information technology (like PCs,
PDAs and Notebooks) possess sufficient
persistent storage capacity. In contrast,
most of the entertainment electronics
lack comparable characteristics. How-
ever, this is very likely to change in the
future. Another important aspect of
end devices are input facilities. Typi-
cally, PC-based end devices possess the
most advanced mechanisms for user
input (keyboard, mouse, joystick etc.).
In contrast, mobile or TV-based devices
usually lack sophisticated input facili-
ties.

Following, requirements that affect
both end device and transport media
capabilities are considered: volume of
data and speed of distribution. The vol-
ume of data being transferred has to be
handled by both the transport media
and the end device. With regard to
static media types like text-oriented
contents, the number of chars is a good
indicator of volume. Examples for
short text messages are news head-
lines, information,
weather forecast etc. These can be
handled by MIDs with small displays
and limited bandwidth. Dynamic me-
dia types typically demand more band-
width, depending on the technical
quality of the content. For a given qual-
ity of service the length of time is a
good measurement of volume. In cases
where speed of distribution is not an
issue, bandwidth can be substituted by
local storage. In contrast, time-critical

stock market

information like stock market news or
sport results have to be transferred to
the customer as soon as possible. Obvi-
ously, transmission media like the
Internet or digital TV have a natural
advantage over storage media like CD-
ROM or DVD. As well, mobile devices
benefit from the fact that the respec-
tive customer can be reached wherever
he or she is located at a given point of
time, even in transit.

3.2. Non-technical
Requirements

Following fig. 1, non-technical require-
ments can be viewed from the end-us-
ers’ perspective (user behaviour) and
from the perspective of the media in-
dustry (business model).

End users have certain usage patterns
and behaviours that are closely corre-
lated to end devices and transport
media. Numerous criteria to describe
usage patterns exist (see Noelle-Neu-
mann et al. 1999). In this paper, we will
concentrate on aspects that are espe-
cially important for the appropriate se-
lection of content and services for spe-
cific target devices. As we have exem-
plary mentioned above, PC-usage dif-
fers from TV-usage in terms of user ac-
tivity (active vs. passive) and purpose
(information and entertainment). An-
other important aspect has to be con-
sidered in view of user attention. For
example, MIDs are typically being used
in mobile circumstances and are there-
fore not suited for complex content dif
ficult to understand.

One of the most important viewpoints
of business models is revenue genera-
tion (see Bailer 1997). In this regard, we
distinguish between user-generated
revenues, advertisement-generated rev-
enues and sales on commission. Tradi-
tional business models of the media in-
dustry heavily rely on the first and sec-
ond variant (see Schumann and Hess
2000, 20), but commissions will be-
come more important in Online-based
activities (see Zerdick et al. 1999, 165).
The ability and flexibility to generate
income with a combination of the
given sources depend on technical pre-
conditions and user behaviour. For ex-
ample, advertisements have to be
bundled to editorial contents either in
time (like commercials on TV) or in
placement (like banners on the
Internet). However, some devices are
not suited for these kinds of bundling.
E.g., users presumably will not accept

text-based banners or commercials on
WAP-based mobile phones due to small
displays and low bandwidth.

3.3. General Survey

Subsequently, new devices and trans-
port media will be judged against the
requirements of digital products as de-
fined above. Table 1 shows a matrix
that opposes demands and technical
approaches.

A short column-by-column discussion
of this matrix will follow in order to
clarify some of the propositions that
have been made above.

Mobile Information Devices (MID)

The available mobile end devices are
not very well suited for digital media
distribution due to a number of rea-
sons. First, small displays and low-qual-
ity reproduction of text and pictures
restrict potential uses. Typically, video
and audio is not supported at all.

Equally, low bandwidth constrains con-
tent providers to very small, mainly
text-based information with low de-
mand in terms of typographic and
other design oriented aspects. Advertis-
ing is difficult for the same reasons, so
that most services will have to be based
On user payments or commissions (see
below).

MIDs are especially well suited for
short, up-to-date contents like stock in-
formation, sports news, traffic condi-
tions, train delays and the like. For ex-
ample, these can be distributed via
push-mode effectively, because the po-
tential accessibleness is high. Equally,
pull-oriented information services for
WAP-enabled devices are possible (e.g.
timetables, hotel and restaurant rec-
ommendations, directions etc.). How-
ever, these applications cannot heavily
rely on interaction, since user input
and hyperlink-based navigation sys-
tems are difficult to use because of the
lack of adequate input facilities.
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. Table I: Evaluation of different categories of new media technology

Category )} 2) 3) 4 5) 6) 7)
Mobile Mobile Online Broadband Offline Online Offline
Requirement Infggwl?ctfn Irgz\t;rizztg)(;n Mult;)rgedm Mult;)ngedm Multll_’rgedm Digital TV Digital TV
access mechanism ~ pull 0 + ++ ++ 0
push ++ ++ + + (ot  ++ (not
simultaneous unicast ++ ++ ++ ++ relevant) 0 relevant)
recipients broadcast — 0 ~ 0 -~
feedback channel  supported ++ ++ ++ ++ - . -
reproduction text - 0 + + + 0 0
pictures -—— 0 ++ ++ ++ + +
audio -- 0 + ++ ++ ++ ++
video —— - 0 + ++ ++ ++
storage capabilities  supported - 0 ++ ++ (not 0 (not
relevant) relevant)
input facilities keyboard 0 0 ++ ++ ++ 0 0
mouse, joystick -—— -—— ++ ++ ++ - _
pen 0 0 - - - - _
volume of data low ++ ++ + - ++ -
high -- - 0 + ++ +
speed of low ++ ++ ++ ++ ++ ++ ++
distribution high i ++ " — " —
purpose information ++ ++ ++ ++ ++ 0 0
entertainment - 0 + ++ ++ ++ ++
activity passive 0 + + ++ ++
active ++ ++ ++4 0 0
user attention low ++ ++ ++ ++ +4+ ++ ++
high - B " " 5
business model advertisements 0 + - ++
recipient payment + + - 0 ++ + T+t
commissions + ++ ++ - 0 -

Legend: ++ strong support

—— weak support

To sum up, most of the traditional con-
tents produced by the media industry
are not suited for mobile devices. There-
fore, it can be expected that for the pur-
pose of a device compliant selection and
configuration of contents predomi-
nantly new, specific contents will have
to be created. Hence, the provision of
online-services for MIDs will entail tech-
nical and organisational consequences
for many media companies.

Mobile Information Devices 3rd Genera-
tion (MID 3G)

Following announcements of the
manufacturers, mobile devices of the
next generation will be characterised by

significant improvements in terms of
bandwidth and a functional conver-
gence between mobile phones and
PDAs. The broad support of the WAP-
Standard enables contents to be distrib-
uted in a unicast-oriented manner via
push or pull-access. Also, information
processing and reproduction capabili-
ties will be enhanced. Nevertheless, so-
phisticated technical input and output
facilities comparable to those of station-
ary devices will not be widely imple-
mented in mobile devices any time
soon.

A specific problem in content creation
will emerge from the multiple variants
of possible mobile end devices. From

todaytg perspective it seems likely that
products of diverse manufacturers will
differ considerable in hardware (e.g. dis-
play size). Consequently, the implemen-
tation of user interfaces might cause
problems greater than those in the area
of (incompatible) HTML-browsers.

Online Multimedia PC

Typical characteristics of available
desktop-PCs are advanced reproduc-
tion, storage and interaction capabili-
ties in relation to low bandwidth access
to the Internet. For this reason, the dis-
tribution of high volume and high
quality dynamic media (especially
video) is difficult. Static media types

JMM —Vol. 2 —No. Il -=2000 93



like text and pictures are easier to pub-
lish from a technical point of view,
however, users are often not willing to
read long and complex contents on
screen. Therefore, printer-friendly ver-
sions (e.g. PDF) of high volume contents
are widely spread.

With regard to access mechanisms,
pull-oriented mechanisms prevail in
the area of web-services. Video-broad-
casting (for example live events) is still
a problem, although an Internet infra-
structure for broadcasting applications
already exists, but is rarely used (so
called Internet-MBone). In general,
Internet-based broadcasting services as-
sume high server and bandwidth capaci-
ties and cause inefficient backbone load.

One of the most important advances of
PC-based devices are multiple input fa-
cilities like keyboard, mouse or joystick.
Therefore, online multimedia PCs are
one of the most promising platforms
for application-based, transactional or
communication-oriented services. A
common feature of these new services
is interactivity. That means, thatin con-
trast to traditional media products the
user actively employs the product in-
stead of passive consumption.

The question of how to refinance
online-services is still unsettled. Adver-
tising and sponsoring become more
and more accepted amongst recipients.
However, these types of business mod-
els often do not last to generate enough
income for costly web-sites. As well,
user-payments have not been success-
ful up to now (especially in the area of
general interest publications), because
equivalent services are easy to find (see
Zerdick et al. 1999, 171). Therefore,
commission-based business models are
widely perceived as the most promis-
ing approach for online-services.

Broadband Multimedia PC
Broadband multimedia PCs distin-

guish themselves from ordinary online
multimedia PCs by broadband access to

the Internet. Simultaneously, informa-
tion processing and reproduction capa-
bilities will be further improved.

Especially because of broadband
Internet access, new alternatives arise
for pull-oriented distribution of video-
and audio-based content (like video-on-
demand). Research suggests that this
kind of service will become very popu-
lar (see Albers et al. 1998, 277). Also,
user payment is widely accepted in this
area, both pay-per-view and pay-per-pe-
riod are technically possible. However,
up to now most customers do not use
PCs for passive consumption of con-
tents. This attitude towards PC-based
end devices might have a limiting ef-
fect for the time being.

To what extent the Internet can be used
for push-oriented broadcasting de-
pends on the development of the
Internet-Mbone and its support
through widely spread software prod-
ucts. Yet, a prediction is difficult at this
point of time and will therefore be
omitted.

Offline Multimedia PC

Offline multimedia PCs utilise storage
media technologies like CD-ROM or
DVD to distribute digital contents. Due
to the time delay caused by physical
transportation, storage media is not
suited for timely contents. Typically,
CD-ROMs and DVDs are used repeatedly
by the recipient, like reference books,
text archives or computer games. In
contrast to online-based services user
payment is an established source of re-
ceipts. With regard to advertising, stor-
age media is best qualified for long
term image advertising. Otherwise, us-
ers might be annoyed by obsolete ad-
vertisements. In comparison to online
media, advertising is not widely preva-
lent on digital offline media.

So far, one of the most important ad-
vantages of storage media like CD-
ROMs and especially DVDs has been
their large capacity. However, this ad-

vantage becomes less important in
view of rising bandwidth capacity of
online media technologies. Hence, the
substitution of storage media through
network-based media becomes likely in
some areas (see Turecek et al. 2000,
188). As an example, video stores lend-
ing DVD or ordinary video tapes are
faced by potential competition with
video-on-demand providers (see Zer-
dick et al. 1999, 60; Paukens and
Schiimchen 2000, 69).

Online Digital TV

Online digital TV focuses on broadcast-
oriented distribution of movies, sports
events and other TV programmes. Static
media types like text and pictures suft
fer from poor readability, at least on
conventional television screens. This is
not only due to technical reasons, but
also to the fact that recipients are used
tositin a longer physical distance from
the screen (see Zimmer 2000, 117). An-
other limitation is to be seen in the lack
of'adequate input facilities in most digi-
tal TV-sets. Because additionally the tra-
ditional user behaviour tends to be pas-
sive consumption, it will probably be
difficult to establish complex, interac-
tive services (see Paukens and Schiim-
chen 2000, 73).

Nevertheless, digital online TV is one
of the most flexible platforms with
regard to business models. Both user
payment and advertising have been
deployed successfully. Especially video-
on-demand in conjunction with pay-
per-view seems to be a promising ap-
proach (see Albers et al. 1998, 277).
However, it must be pointed out that
there is a negative correlation between
quality and scope of free-TV pro-
grammes and pay-TVusage in a mutual
market (see Zerdick et al. 1999, 41). As
well, it is not clear whether recipients
are willing to use digital TV as a tech-
nical platform for transactions (online-
shopping). Previous studies indicate,
that this kind of service is not very im-
portant for customers (see Albers et al.
1998, 278).
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Offline Digital TV

Video-DVDs can be seen as an alterna-
tive to conventional video tapes. Physi-
cal production and distribution gener-
ate costs and take time, so that DVDs
are not suited for up-to-date, obsoles-
cent, changing or low volume contents.
In view of business model, user pay-
ment is well established (purchase or
renting). In analogy to video tapes, ad-
vertising will have a minor impor-
tance. At present, DVD-based transac-
tions are not possible because of miss-
ing online-capabilities and therefore
business models based on commissions
have no significance.

4.Two exemplary Concepts
in New Media Technology

At this point, two major technical con-
cepts important for the media indus-
try shall be discussed in greater detail.
Following predictions of business ana-
lysts, mobile end devices have an ex-
traordinary potential for growth (see
e.g. Forrester 1999). In section 2.3, this
kind of device has been labelled MID.
In order to classify strategies of end
device manufacturers, two additional
criteria are being used: the range of
supported functionality and mobile
data communication capabilities. In
respect of these criteria the positions
of some exemplary mobile end devices
mentioned in section 2.2 are shown in

fig. 3. Also, the category of MID 3Gs has
been added to demonstrate the prevail-
ing technological trend.

From this, two different strategies can
be derived. On the one hand, there are
specialised end devices mainly for the
reproduction of digital contents
(eBooks) with limited support of addi-
tional functions and constrained
online capabilities. EBooks will be
discussed in section 4.1. On the other
hand, most other mobile devices are
being driven in the direction of multi-
purpose devices with strong communi-
cation capabilities. Target applications
of MID 3Gs are not only distribution of
contents, but a broad range of inter-
active services. In common, this kind
of services are called “Mobile Com-
merce” and will be considered in sec-
tion 4.2.

4.].eBooks

The main purpose of eBooks is to
complement or even substitute tradi-
tional, paper-based distribution of text-
oriented contents. Typical properties
of eBooks are evaluated and com-
mented in table 2.

Overall, eBooks imitate paper-based
books in view of user function and busi-
ness model. However, substantial addi-
tional value (apart from potentially
lower prices and memory) cannot be

identified easily, at least for general in-
tended purposes like consumption of
best seller novels. Additionally, con-
tents cannot be rented using available
eBooks because of technical issues.
Also, eBooks are not as robust as tradi-
tional books and some products are
not suited for outdoor usage (e.g. on
beaches).

Yet, some niche applications profit
from eBooks. For example, technical
manuals, lose-leaf collections, cata-
logues, time-table information or mas-
sive textbooks benefit from memory
capacity, unproblematic updates, sup-
port of hyperlinks and search mecha-
nisms. As well, customers with weak
eyes take advantage of variable type
sizes.

From the perspective of the media in-
dustry, two aspects of eBooks are of par-
ticular interest and will be discussed in
more detail: copyright protection and
costs. Missing support of copyright pro-
tection has been one of the most im-
portant drawbacks of past attempts to
establish electronic reading devices.
However, modern versions of eBooks
use cryptography in order to prevent
unlicensed copying of digital contents.
Because of this, many major publishers
have shown considerable interest in
eBooks recently. With regards to costs,
both production and distribution of
contents for eBooks potentially reduce

. Figure 3: MID 3Gs and eBooks as target platforms of the media industry

Technological Trend

Mobile Data &
Communication
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WAP-compliant

Mobile Phones

(Sub-)
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\ MID /
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specialised universal
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Functionality
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- Table 2: Evaluation of eBooks

Requirement

eBooks (evaluation and comment)

access mechanism  pull

++  Download of contents via Internet or specialised terminals

push - Limited, because permanent online-access is not supported yet
simultaneous unicast ++  Intended mechanism of distribution
rEdpEms broadcast - Not supported in available products
feedback channel supported - Not supported in available products
reproduction text ++  Comparatively good readability of text
pictures Varies in dependence of product (typically no colours, though some products offer grey-
scale, mostly pixel-oriented, typically low resolution)
audio 0 Varies (typically low quality)
video - Not supported in available products
storage capability ~ supported + Varies in dependence of product (potentially high, but adds significantly to the cost of
the end device)
input facilities keyboard - Not supported in available products

mouse, joystick

- Not supported in available products

pen ++  Supported, intuitive handling ("book-like")
volume low + Possible, but laborious, because eBook has to be connected to the Intemet for each
package of content
high ++  Intended application area, memory capabilities depend on product and configuration
speed of low ++  Intended application area
distribution - ‘ — - -
high + Slightly limited, because permanent online-access is not supported yet
purpose information ++  No obstacles observable
entertainment 0 Possible, but limited by traditional user behaviour
activity passive ++  No obstacles observable (apart from the user selecting the required contents)
active 0 Available products do not focus active user behaviour (limited support of user
interaction)
user attention low ++  No obstacles observable
high ++  Intended user behaviour, possibly limited by mobile usage
business model advertisements 0 Possible, but only little experience up to now. In analogy to traditional books advertising

is probably of minor importance. However, advertising might be possible in electronic

newspapers based on eBooks.

recipient payment

+ Intended source of revenues. However, renting of digital contents is not supported yet

in available products.

commissions

- User transactions are not supported yet.

Legend: ++ strong support

— weak support

costs compared to traditional books.
Particularly, expenses for paper, print-
services, stock and physical shipment
cease to apply. Next to reductions in
price, two other consequences occur.
Firstly, publishers can efficiently offer
highly specialised contents for limited
target groups because of decreasing
overhead costs. Secondly, authors can
circumvent traditional publishers and
distribute their contents with pure
online-publishers or even without
help.

Still, the future of eBooks is difficult to
predict. Proprietary approaches from
Nuvomedia and Softbook have been
available in the U.S. since autumn 1998.
However, both companies have failed to
establish eBooks as a mass medium and
sold only a few thousand devices. Both
Nuvomedia and Softbook have been ac-
quired by Gemstar International in
spring 2000. A new generation of
eBooks has been announced by Gemstar
to appear by the end of 2000. Improve-
ments focus on better usability and ex-

tended memory. Other eBook manufac-
turers like Librius changed their strat-
egy and produce specialised, device-in-
dependent reading software for PDAs
and Subnotebooks. Additionally, major
software companies like Adobe and
Microsoft also work on similar techno-
logical alternatives.

In general, mobile reading devices and
appropriate contents are not likely to
enter the mass market in short term. It
seems more likely, that eBooks will be
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used in niche markets first and might
diffuse from that base into the mass
market.

4.2. Mobile Commerce

Following a widely accepted definition
of electronic commerce (see Picot et al.
1998, 317) mobile commerce (M-Com-
merce) will be defined as every kind of
business activity based upon mobile in-
formation devices. Different types of M-
Commerce services can be divided into
four categories (see Heil 1999, 84 for a
classification of online services in gen-
eral): Information-oriented services, ap-
plication-oriented services, transac-
tional services and communication-ori-
ented services.

This paper has mainly focused on in-
formation-oriented services so far (see
section 3.3). Supplementary, services
that support navigation and informa-
tion retrieval are possible. This kind of
service is commonly called “WAP-Por-

mobile Internet access. Therefore, a pos-
sible business model might be based on
commissions for user click-through to
charged information sources.

Application-oriented services will be
especially appealing to the end-user
under the condition that they do not
require complex operations. Subse-
quently, individual and anonymous ser-
vices will be distinguished. On the one
hand, individual applications like cal-
endaring, task management or address
lists are interesting approaches particu-
larly for business purposes. However,
media companies can not benefit from
their core competencies in this area. On
the other hand, anonymous applica-
tions like those known from the
Internet (e.g. product configuration,
price comparisons, routing etc.) cannot
be transferred to mobile devices easily,
because these applications typically use
applets or a sequence of forms for data
input. This kind of interaction is diffi-
cult to handle on mobile devices as we

Transaction-oriented services can be
considered as a special kind of applica-
tion-oriented service. Additionally,
transaction-oriented services obliga-
tory execute some type of business
transaction. One of the major difficul-
ties of transaction-oriented services
with mobile devices is user interface.
For example, ordering simple products
like books or CDs can take a significant
amount of inconvenient interaction.
Complex products that have to be con-
figured are even more demanding.
Other problems arise because poten-
tially significant amounts of product
information and business conditions
must be transferred to the potential
customer as well. Summarising, trans-
action-oriented mobile commerce ser-
vices are most promising for simple,
standardised products that fit the
needs of customers in transit, for ex-
ample intermediation of lifts or book-
ing services (hotels, tickets). However,
a reasonable alternative to mobile
transaction-oriented services are call

. Table 3: Communication-oriented services

one-to-one communication

many-to-many communication

WAP-based E-Mails might supplement these services.

synchronous This kind of service will be difficult to establish, because Mobile chat systems will be difficult to handle for cus-
ordinary mobile phone calls basically offer a convenient tomers, because real time communication are constrained
alternative. by small displays and inadequate input facilities.

asynchronous SMS and mailbox systems are already in use. In future, News groups can be accessed via mobile devices. No

serious obstacles apart from small displays and inadequate
input facilities.

tal” and helps users to find relevant in-
formation sources via catalogues or
search engines (see Hess and Herwig
1999, 551). In analogy to common
Internet-portals there will probably be
general-interest portals as well as nu-
merous special-interest portals, both of
which will provide a number of addi-
tional services. Because it is difficult to
enter Internet-addresses (URLs) via
small phone keys or other, compara-
tively inefficient input facilities, portals
are likely to become quite important for

have mentioned above. Therefore, only
simple applications are likely to appeal
to the mass market. With regard to rev-
enues, user-payment is possible for pre-
mium services with significant user
value and unique selling point. Addi-
tionally, business models based on com-
missions are possible. In this case, the
application should prepare transac-
tions with business partners (for ex-
ample, a hotel guide offered by a media
company may be linked to appropriate
booking systems).

centres, especially if the customer uses
a mobile phone to access these services.
Also, transactional offerings are typi-
cally new for media companies. There-
fore, adequate partnerships are impor-
tant for launching this kind of mobile
service (for strategic alliances of media
companies in the online-business in
general, see Lichtenberg 1999, 26).

Finally, communication-oriented ser-
vices support communication amongst
users. Internet E-Mail, chats and news
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groups are well known examples. To-
day, most mobile phones already sup-
port sending short messages using SMS
(short message service). In spite of in-
convenient input facilities, SMS is
widely used by the customers (see IDC
1999), which is mainly due to lower
costs in comparison to mobile tele-
phone calls. In the future, more sophis-
ticated services can be implemented
using WAP. For classification, commu-
nication processes can be synchronous
or asynchronous. Further, a distinction
between one-to-one and many-to-many
communication is being made. Table 3
shows and evaluates the resulting cat-
egories of communication services.

In conclusion, asynchronous news
groups are most likely to be successful.
Media companies can profit from pro-
fessional know-how in moderating
groups or providing additional, edito-
rial contents. Again, the business
model may be based on user-payments
or even commissions.

5. Conclusion

The goal of this paper was to assess the
impact of new digital media and de-
vices on the media industry. In order
to achieve this, relevant technologies
have been described and bundled in
section 2. After this, general require-
ments of digital media products have
been developed in order to evaluate
major technology trends in section 3.
Three major outcomes can be pointed
out:

m The portability of contents from one
class of devices (e.g. PCs) to another
(e.g. MIDs) is difficult due to signifi-
cant technical differences. There-
fore, new devices and transport me-
dia must probably be supported
with target media specific contents.

m Starting from conventional publish-
ing, technical innovations also en-
able new kinds of distribution (for
example video-on-demand) as well
as sources of income (for example
pay-per-view).

m Additionally, interactive online
technologies provide completely
new types of services based on appli-
cations, transactions or user-driven
communication. Establishing these
kinds of services present major chal-
lenges for the media industry, be-
cause they draw media companies
away from their traditional, con-
tent-oriented activities.

From business-oriented perspective, es-
pecially the latter aspects are relevant.
On the one hand, new markets emerge
that the media industry can share in.
On the other hand, conventional me-
dia products are in danger of being sub-
stituted. For example, classified ads of
newspapers are increasingly being dis-
placed by specialised online brokers.
Therefore, traditional media compa-
nies are under pressure to exploit up-
coming technologies before newcom-
ers or companies from the IT-industry
break into their established markets.

Supplementary, two exemplary con-
cepts (eBooks and mobile commerce)
were discussed in greater detail. With
regard to eBooks, major technical im-
provements have been achieved
throughout the last couple of years
(Internet-based distribution, protec-
tion of copyrights, readability etc.).
However, it is not expected that eBooks
will become a mass media device, be-
cause for general purposes (reading lit-
erature or news) eBooks do not provide
substantial additional value in com-
parison with print products or estab-
lished digital end devices like PDAs or
(sub-)notebooks. Therefore, the greatest
potential for success is to be seen in
niche products like technical manuals.

Also, provision of mobile commerce
services is difficult. Restrictions are
mainly due to limitations with regard
to small displays and insufficient input
facilities of mobile devices. This weak-
nesses can not be compensated by con-
siderable transmission capabilities
that are expected within the next few
years. Consequently, mainly low vol-

ume contents and simple applications
will be successful. Also, a major prob-
lem will be to achieve convenient user
interfaces for a range of devices with
different hardware capabilities (e.g.
display and input).
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