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Abstract

Although markets for network goods and services
such as video games, DVD-players, or PC hard- and
software have since long become a standard topic of
economic research and textbooks, our understanding
of their emergence is less well advanced. The extent
literature is particularly ‘blind’ with regard to cases
in which the compelling content that eventually drives
demand for innovative hardware is not yet known.

In such cases not the availability of a large content
variety as such but the discovery of the ‘right’ content
is crucial for the emergence of a new market. This pa-
per shows that firms which plan to launch a new net-
work product but do not yet know how compelling
content for this product will look like are well advised
to ensure that a) experimentation processes inevitable
for making latent customer needs explicit are not ham-
pered and b) results of the experiments can be moni-
tored, e.g. a billing infrastructure is in place that al-
lows to individually track which content offering is
demanded by customers and which is not.

1. Introduction

Although markets for network goods and services
such as video games, DVD-players, or PC hard- and
software have since long become a standard topic of
economic research and textbooks (e.g. [1]), our under-
standing of their emergence is less well advanced. The
extent literature is particularly ‘blind’ with regard to
cases in which the ‘killer applications’ that drive de-
mand for innovative hardware are not yet known.

One of the main characteristics of network goods
and services is that they are subject to a “hardware-
software paradigm” [2], i.e. a network product is made
out of an enabling technology (e.g. the game console,

the DVD player) and applications (e.g. the game soft-
ware, the movie on the DVD). Without compelling
content or killer applications, the enabling technology
itself is of no value to the end users [3].

Yet, the fairly large body of literature that analyses
the hard-/software interdependence and its implication
on the emergence of a new market has primarily drawn
upon cases in which the enabling technology was new
but the compelling content was very well known.
OHASHI [4], for example, demonstrated that demand
for pre-recorded tapes from rental video shops signifi-
cantly increased with the increased variety of rental
video tapes. GANDAL et al. [5] examined sales of CD-
players finding that a 10% increase of CD title variety
has the same positive effect on demand as a 5% drop in
player prices. Previous research also observed that the
number of consumers purchasing a DVD player in-
creased after major motion picture companies increased
releases of movie titles on DVD format [6].

CD players certainly offered a new and more con-
venient way to replay music, but music as such did not
represent a new kind of content. The same reasoning
can be applied to the case of video tape recorders and
DVDs. Video tapes and DVDs significantly changed
the way how movies were recorded and sold, but they
did not change the criteria of what makes a good
movie. The main innovational challenge for firms per-
ceived by this body of literature is consequently the
problem of a) how to ensure that a large variety of con-
tent is available when the new enabling technology is
launched and b) how to price soft- and hardware ade-
quately.

This paper, however, argues that there are cases in
which the compelling content is not yet known and
that in these cases not the availability of a large content
variety as such but the discovery of the ‘right’ content
is crucial for the emergence of a new market. This pa-
per further shows that the way how suppliers of the
enabling technology and content providers cooperate
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and the availability of sophisticated billing and CRM
systems significantly influence the odds of discovering
killer applications. To demonstrate these points the
paper draws upon a comparative case study of the em-
bryonic markets (1999-2000) for mobile Internet serv-
ices in Japan and Europe. Mobile Internet services are a
case in point, as all market development activities both
of Japanese and European players had been grounded
on assumptions about ‘killer applications’ that
proved—with hindsight—to be utterly wrong: The ap-
plications which eventually emerged as killer applica-
tions had been discovered in the course of market ex-
periments rather than been foreseen by industry players.
The paper finally demonstrates the analytical gener-
alizability of the case study by applying its insights to
the case of the mobile TV market in Germany, which
is on the brink of emergence.

The paper is structured as follows: The next section
briefly describes the approach and the theoretical foun-
dations of the research in greater detail. The third sec-
tion then provides qualitative evidence of how the
markets in Japan and Europe emerged, what kind of
content the players expected to become killer applica-
tions, and how the approaches of industry players to-
wards creation of content supply differed. The fourth
section analyses the implications of the observed dif-
ferences. The final section concludes the paper by
summarizing the key findings and tests the analytical
generalizability of the findings by highlighting their
implications for the mobile TV market in Germany.

2. Research Approach and Theoretical
Foundations

2.1. Research Design

The empirical evidence reported in this paper is
drawn from a comparative case study that was con-
ducted between January 2003 and December 2004. The
study analyzed the development and market introduc-
tion of three proprietary Japanese mobile Internet plat-
forms and one standardized European technology in the
years 1999 to 2000. The Japanese services were mar-
keted under different brand names (i-mode, J-Sky, EZ-
web) whereas the European offerings were commonly
known by the name of the underlying platform stan-
dard, namely WAP (Wireless Application Protocol).

2.2. Theoretical Foundations

Compliant with the methodological recommenda-
tions of EISENHARDT [7] and YIN [8], the case study
was linked to the extant literature and thus guided by a
preliminary theory:

Research on the diffusion of innovations shows that
the speed at which an innovative product is accepted by
customers and thus the speed at which a market for it

develops is significantly dependent on its perceived
value and the ease of which evidence of this value can
be observed by the customers [9-11]. The large body of
economic literature on indirect network externalities
qualifies the insights from diffusion theory by provid-
ing ample empirical evidence on the peculiarity of net-
work goods with regard to their perceived value: as
mentioned in the introduction, network goods, firstly,
consist out of an enabling or platform component and
at least one application component and both compo-
nents create customer value only as bundle. Secondly,
the higher the variety of available applications, the
higher customers value the enabling component [4-6,
12-16]. Integrating the views of diffusion research and
the economic literature on indirect network externalities
suggests that a) a vast variety of applications and b)
strong evidence on the efficacy of these applications are
key to successful development of a market for network
goods.

The economic literature further demonstrated both
theoretically and empirically that the emergence of a
vast application variety and thus the speed of market
growth depends on the willingness of application pro-
viders to enter a new network market [12, 16]. The
strategic management literature on “business webs” or
“value networks“, in turn, informs on how platform-
supplying firms best manage to gain support from ap-
plication providers (e.g. [17-19]). Yet, both research
streams have one limitation in common: both bodies
of literature have not analysed situations in which the
value of applications for customers is not or not yet
evident. In such cases the key to market growth is not
a large variety of applications as such, but the discov-
ery of so-called ‘killer applications’, i.e. applications
which customers perceive to be valuable.

Research on innovation management has since long
recognized that in the case of radically new products
such as ‘high technology’ goods customers are at first
not able to perceive the new products’ value. Custom-
ers, consequently, are also not able to make their latent
needs with regard to the new product explicit and thus
‘traditional’ market surveys are of limited help to dis-
cover valuable applications [20]. Rather than being able
to tell suppliers what they want, customers will need
to learn the value of the new product (e.g. [20, 21], see
also [10]). Since VON HIPPEL’s [20] seminal contri-
bution a considerable large body of literature has
emerged which offers ways of integrating customers in
the product development process in order to speed up
elicitation of their needs (e.g. [22-24]). Common to all
these approaches of using “customers as innovators” is
an element of experimentation: customers are allowed
to experience the value of a new product by experi-
menting with it.

Yet, these works only provide limited insights con-
cerning emergence of markets as they are focussing on
the individual firm level. The discovery of killer appli-
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cations, however, must be understood as a collective
market experiment, because all potential application
suppliers face a “search space” [25] in which the valu-
able applications are hidden. As UTTERBACK [21]
argued, an embryonic market will, consequently, see
many alternative designs of a new product and the col-
lective experiment will take the form of an evolution-
ary process: those alternatives not fit to survive, i.e.
not being able to attract buyers, disappear from the
market. The customers’ needs thus eventually manifest
themselves in a “dominant design” of a new product.
The emergence of dominant designs also initializes the
start of mass markets, as they do not optimize on the
demands of a few lead users but satisfy the needs of
many different kinds of users [21, 26]. In this perspec-
tive, the discovery of killer applications might be simi-
lar to the process of discovering dominant application
designs.

The insights of research on dominant designs, how-
ever, apply to cases (airplanes, cars, typewriters) in
which the search space was rather limited. Industry
players experimented in order to improve features of a
product, which in principle had already been perceived
as valuable. THOMKE’s [25] work suggests that in
cases of a vast search space of potentially valuable ap-
plications, uncoordinated market tests would only
slowly lead to the discovery of dominant designs. For
example, it will not be efficient if all potential applica-
tion providers start their search, i.e. joint experiments
with customers, at the same point of the search space.
Killer applications are discovered faster, if the applica-
tion providers explore different parts of the search space
in parallel. This, however, requires coordination of the
experimental activities. Of course, in order to prevent
inefficiencies through repetition of experiments that
failed, application suppliers are also required to share
the results of their individual market tests. In the light
of these arguments it can be hypothesized that the
speed of which a market for a network good develops
is dependent on the efficient organisation of the collec-
tive search for killer applications.

Guided by this literature review, the data collection
process of the case study was focussed on answering
the following questions: a) to what extent were cus-
tomer needs concerning mobile content latent, b) how
was content supply organised, and c) to what extent
did the discovery of killer applications affect market
growth?

2.3. Data Sources

The data gathering for the case study relied on two
sources: (i) written sources (including existing research
literature but also data provided by trade journals, press
releases, etc.) and (ii) semi-structured interviews.

In total, the author conducted 30 interviews with
employees of 22 firms and institutions (see Table 1 in

the appendix for details). In selecting interview part-
ners, two issues were carefully considered: Firstly, in-
terviews were conducted with at least one firm of every
interest group (operators, handset suppliers etc.) that
were involved in developing of mobile Internet serv-
ices. Secondly, as far as possible, employees who had
directly participated in the innovation processes were
interviewed. Each interview took on average one hour.
The majority of interview partners rejected recording of
the conversation and therefore only field notes were
taken. Of the interviews, 26 were conducted face-to-face
and 4 were by telephone. All interviews were con-
ducted in the native language of the interviewee. Occa-
sionally personal e-mail contact and questionnaires
supplemented the interviews. All interview partners
had been provided with protocols of the conversation
allowing them to check for misunderstandings.

3. Emergence of the markets for mobile In-
ternet services in Japan and Europe

3.1. The principal dilemma of selecting the
right content

Empirical evidence provided by the case study
clearly indicated that consumers’ needs with respect to
mobile Internet content were almost completely latent.
Both Japanese and European industry players, conse-
quently, faced the challenge of discovering the so-
called killer applications: What kind of web services
would consumers love to view on the tiny screens of
their mobile phones? The comment of an interviewee
vividly expresses the uncertainty that the players felt:
To speak about ‘good’ content. Nobody actually knew
what good content was.

In those early days of the mobile Internet mobile
operators played a decisive role in the search of killer
applications, because new services were primarily ac-
cessible via mobile portal sites controlled by the opera-
tors. By exerting their right to select which content
offerings were listed on their portals, mobile operators
de facto determined the composition of the initial con-
tent supply. In the light of the uncertainty in demand,
mobile operators used wired Internet services as yard-
stick for mobile applications. Content selection was
thus primarily directed at what had proven to be suc-
cessful in the wired domain, e.g. information and news
related offerings. Only the Japanese operator NTT
DoCoMo deviated to some extent from this main-
stream vision by focusing content acquisition on mo-
bile banking applications [27-29].

3.2. Securing Content Supply in Japan

At the time of the market introduction of mobile In-
ternet services three alliances of operators had been ac-
tive in the Japanese market: NTT DoCoMo, the IDO-
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DDI-alliance and the J-Phone group. Neither of the
three had competencies in the production of media con-
tent and thus they relied on cooperation with independ-
ent content providers. The cross-case analysis revealed
that DoCoMo’s approach towards content supply was
characterized by pro-active support of independent con-
tent providers. To put it differently, despite its vision
of mobile banking being a killer application, DoCoMo
remained open to any kind of content and encouraged
content providers to participate in the search of killer
applications. Because DoCoMo was the first to move
into the new market, it was able to ‘set the rules’ of
how content providers and operators cooperated. In
fact, DoCoMo’s very attractive terms and conditions
pressurized the two followers, the IDO-DDI-alliance
and the J-Phone group, to eventually adopt DoCoMo’s
approach [30, 31].

As long as DoCoMo’s quality standard and code of
conduct (e.g. no pornography etc.) were met, every
content offering had the chance of being accepted as
official site. Official sites were divided into free and
pay sites and listed on the operators’ portal site. Access
to pay sites was charged on a monthly subscription
basis (in the case of DoCoMo ranging approx. between
1-3 €). DoCoMo collected these charges on behalf of
the content provider via the monthly telephone bill. In
other words, there was a direct commercial relationship
between content provider and subscriber. Whether a
specific content offering was prominently listed in the
i-mode menu depended on the number of monthly sub-
scriptions the offering achieved. The higher a given
content was in demand, the higher it was on the list
provided by the i-mode menu, i.e. a user saw the most
popular services first and had to scroll down the menu
pages to reach less popular ones. Consequently, the
end customer and not DoCoMo ‘decided upon the fate’
of a content provider. The operator merely served as
provider of navigation and micro-payment services. In
exchange for these services DoCoMo kept 9% of con-
tent charges as a handling fee and transferred the re-
maining 91% to its content partners. Offerings that had
not been accepted as official sites were still accessible
via direct input of the site’s URL, but there was no
support in terms of provision of co-marketing or mi-
cro-payment services. It has to be stressed that the pre-
requisite for DoCoMo’s approach was a sophisticated
billing system that could track which subscriber used
which content. Such a kind of billing system is now
standard with all operators but in 1999 it represented a
major innovation.

3.3. Organizing Content Supply in Europe

Just like their Japanese counterparts, European op-
erators were also dependent on independent content
providers. However, the way European content provid-
ers and operators worked together significantly differed

from the Japanese way. The European approach resem-
bled a closed model in which content providers were
rather hindered than encouraged to participate in the
search for killer applications: European operators pur-
chased applications upfront from content providers and
then resold the applications via their portal sites. The
investments in content supply were refinanced by
charging for access to the mobile Internet on a per
minute basis, but not by applying specific charges for
content usage.

Firms that wished to engage in the mobile content
business, but were not among the selected suppliers,
had to pay for being listed on the portal site. Despite
charging for listing content providers on the portal,
mobile carriers did not provide co-marketing or micro-
payment services. In fact, European carriers were not
able to offer micro-payment services as their billing
systems had not yet been updated and were not capable
to handle subscription based charging. Just like in Ja-
pan, most operators allowed access to independent sites
via direct input of the specific URL.

3.4. Unforeseen Killer Content in Japan

The data gathered during the case study provides
strong evidence that in Japan a) applications which a
majority of industry players had not envisioned as be-
ing valuable were most favorably received by custom-
ers and b) the discovery of these killer applications
contributed significantly to the growth of the mobile
content market.

In fact, DoCoMo’s vision of mobile banking as the
killer application proved to be utterly wrong: among
the sites listed on the i-mode menu the few entertain-
ment-related services and not the overwhelming num-
ber of mobile banking applications fuelled the growth
of mobile content usage. Bandai’s picture service that
had started operations in June 1999 attracted about
400.000 early i-mode subscribers by October 1999
(roughly 20% of all subscribers). Among the new en-
trants that became official i-mode partners after August
1999 was a company called Giga Networks. It had
started to offer ring-tone codes in September 1999.
Since the phones could not directly incorporate down-
loaded ring-tones, users had to program the music
scores manually. Despite the uncomfortable handling,
Giga Networks’ codes became a huge success; by Oc-
tober 1999, 100,000 (about 5%) i-mode subscribers
had also subscribed to Giga Networks’ service [32]. A
further successful content offering, also related to enter-
tainment, was Index’s fortune telling service “renai no
kami-sama” (God of Love), which attracted about 8%
of the early i-mode subscribers [33].

The arrival of handsets with improved ring-tone and
screen-saver functionalities perfectly matched these
booming killer applications. The new handset models
allowed users to seamlessly download and use ring-
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tones provided in simple MIDI format. Additionally, a
large number of the new phone models fully supported
Bandai’s picture service, i.e. seamless download of pic-
ture files and application as screen savers. Furthermore,
the usage of simple MIDI files enabled a new breed of
content providers to enter the market, which signifi-
cantly expanded the supply of ring-tones. Existing on-
line karaoke providers such as Xing Inc. or Daiichi
Kôshô owned a vast variety of songs in MIDI format
that could be easily transformed into MIDI ring-tones
[32]. The introduction of MIDI sound files and im-
proved ring-tone functionalities sparked an explosive
growth of subscriptions to chargeable content sites: In
September 2000, over 50%, i.e. six out of twelve mil-
lion i-mode users, had subscribed to a ring-tone serv-
ice. The growth of subscriptions to ring-tone services
also laid the foundation for the emergence of a mobile
content industry. A total of 665 content providers had
enlisted with DoCoMo by October 2000. Among them
were over 20 competing ring-tone providers.

DoCoMo’s content partners alone had created an indus-
try with an estimated turnover of €220 million per year
[29]. All other Japanese mobile carriers also quickly
jumped on the bandwagon focusing their attention on
ring-tone services [32].

Looking on the development of content supply and
subscriber growth in general also provides a rather
positive picture: The data points available for the
i-mode case display slow user-uptake after market
launch in February 1999, but gained momentum after
May 1999. By Mid-May 185,000 users had subscribed
to i-mode but in August already one million subscrib-
ers had signed up. In October 1999, two million and in
February 2000, about one year after service launch, four
million i-mode subscribers were counted [34]. The
number of firms cooperating with DoCoMo providing
i-mode compatible content likewise increased from the

initial 67 companies in February 1999 to 124 by
August 1999. In September 1999, 88 more firms
rushed into the market, thus increasing the number of
content suppliers to 212. Until mid-October 1999, the
number of content partners increased to 242 firms and
in March 2000 it was 421 [35]. Unofficial sites also
grew rapidly in numbers. In August, an independent
search site counted 1,287 sites, 2,200 in October and
7,000 in March 2001 [36-38].

Data provided by KDDI2 shows joint figures on
EZweb (DDI) and EZaccess (IDO) subscribers as well
as on the number of EZweb content sites3: Subscrip-
tions to EZweb/ EZaccess amounted to 155,000 in the
third month after service launch and content offerings
had increased from initially 54 to 73 sites. After six
months, 136 sites were accessible to 275,000 users.
One year after the start of the services, subscribers had
grown to 1.8 million enjoying a wider variety of con-
tent encompassing 236 offerings [39]. Figure 1 pro-
vides a graphical summary.4

These figures must be put into perspective as
DoCoMo had a significantly larger installed base of
voice subscribers; the larger number of i-mode sub-
scribers does not necessarily imply that i-mode services

                                                
2 Created through a merger of DDI, IDO and KDD
3 The number of EZweb sites provides a good approximation for
the number of EZaccess sites as both platforms were technically
identical and thus suppliers could supply their offerings to both
without adaptation costs.
4 DoCoMo and KDDI data are not directly comparable prior to
September 2000. Before that date DoCoMO did not track how many
sites its partner firms offered, whereas KDDI counted the number
of sites and not the number of partners. The number of partner un-
derstates the content variety as content providers started to diversify
their offerings already in the early days of the industry. The aver-
age ratio between number of content partners and number of i-
mode sites was roughly 1:2 in the period from September, 2000 until
August, 2001.

Figure 1: Subscriber
Growth and Content Sup-
ply in Japan

Source: Author’s arrangement
based on [35, 39, 47,
48]

Notes: The number of i-mode
sites was not counted
prior to Sept. 2000.
The number of content
providers (CP) under-
states supply of con-
tent sites, as one
content provider usu-
ally offered more than
one site.
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were relatively more attractive. Even if the EZweb serv-
ices were more appealing to users than i-mode services,
non-DDI or non-IDO subscribers would have faced
rather high switching costs, because switching from
i-mode to EZweb, for example, entails the inconven-
ience of having to cancel the voice subscription with
DoCoMo, obtaining a new phone number and making
the number available to all relevant contacts. Measur-
ing subscriber growth in terms of the adoption rate
within the installed subscriber base suggests that J-Sky
has been even more successful than i-mode: four
months after the start of the service, about 2% of Do-
CoMo’s subscribers had also subscribed to i-mode.
Four months after J-Sky was launched, 14% of
J-Phone’s customers already owned a J-Sky handset.
However, J-Phone provided no information as to how
many customers actually used the J-Sky functionality
of their handset. The i-mode or EZweb figures present
a better approximation as users have to subscribe expli-
citly to the mobile Internet services indicating at least
their willingness to use the service (see Figure 2).[40]  

The early success of the Japanese mobile Internet
platforms and associated content providers was not a
short-lived fad but evolved into a major industry. By
the end of 2004, the three mobile Internet platforms
had amassed 71.5 million subscribers altogether. This
equals 86% of the mobile phone subscriber population.
The mobile Internet related business grew—estimated
by the Mobile Content Forum (MCF)—into an indus-
try with a turnover of €2.9 billion in the fiscal year
2003. The “Mobile Content” segment (ring-tones,
games, screensavers etc.) reached a market size of €1.7
billion. Ring-tones amounted to 68% and games to
26.8% of total turnover within the content segment
[41].

3.5. Lack of Attractive Content in Europe

Mobile Internet services dubbed WAP services had
their debut in Europe as showcases during the CEBIT
1999. Network operators presented limited trial serv-
ices to demonstrate what the mobile future had in
store. The Finnish carrier Sonera launched its WAP
services in August 1999 although WAP compatible
phones had not yet appeared on the market [42, 43].
Nokia was the first handset vendor to finally ship
WAP phones in September 1999, almost one month
after Sonera had opened its WAP platform. Mobile
Telenor (Norway) waited until Nokia handsets were
available and started commercial offerings in mid-
October 1999 [44]. The German carriers D2 (now Vo-
dafone), E-Plus, and T-Mobile finally opened their
WAP portals in November with Viag Interkom (now
o2) following in December 1999.

The development of content supply in Europe is
hard to validate but the scarce evidence suggests that
content supply developed sluggishly: BAGER and

BLEICH [45] provide a list of 103 independent WAP
sites that operated in the German market of April 2000.
The majority of the sites listed were primarily related
to information services, but only three provided enter-
tainment and none offered ring-tones. The first portals
of the German carriers also did not provide ring-tones
or screen savers [46]. In February 2001, CW [47] re-
ported that 174 content providers were operating in the
German mobile content market. The only—to the best
of this writer’s knowledge—scientific endeavor to ex-
plore mobile content supply is a study of the Italian
market. RANGONE et al. [48] counted 603 WAP-sites
available through all Italian operators in March
2001—the first year after the launch of WAP-services.
Among these were only 116 sites that the authors con-
sidered significant. These were sites that offered a spe-
cific application to the user and thus went beyond hob-

Figure 2: Development of
Mobile Internet Penetra-
tion Rates in Japan and
Germany

Source: Author’s calculation
based on [35, 39, 40,
49, 50]

Notes: J-Sky data is based
on the number of
J-Sky enabled hand-
sets. i-mode and EZ-
web data is based on
subscriptions. WAP
data is estimated.
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byist or pure address information sites. Only two of
the 116 significant sites provided ring-tones and
screensavers [48] (see also Figure 1).

The miserable development of the variety in WAP
content is mirrored by slow user growth: In mid-2000,
T-Mobile was the only German network operator that
dared to publish subscriber numbers: only 250,000 of
its 13 million subscribers had acquired a WAP-phone
(equaling a 1.92% penetration rate). Actual usage was
even worse: Only 70% (175,000) of these WAP-phone
owners accessed WAP content on average 1.4 times per
week. The German Regulatory Authority for Telecom-
munications and Posts published a figure of 400,000
subscribers at the end of June 2000 expecting 3.5 mil-
lion users by the end of 2000 [49]. In REGTP’s annual
report [50] it was stated that subscriber growth had not
met expectations. According to estimates, only 2.5
million users had signed up. If REGTP’s estimation is
correct, the penetration rate would have increased to
5.2% (calculation by the author based on REGTP). It
is noteworthy that the report for the year 2000 was the
last RegTP report that ever mentioned the acronym
WAP. This suggests that RegTP dismissed the WAP
phenomenon as being too marginal to deserve any fur-
ther scrutiny (see also Figure 2).

It has to be stressed that one cannot argue that
European users were not interested in text messaging
services, ring-tones and screen savers. These applica-
tions became—just as in Japan—the most demanded
mobile content. European users, however, relied on
short message services (SMS) to get access to ring-
tones, games and screen savers. The amount of SMS
sent by European mobile subscribers grew explosively
after 1999. In that year, about 5 billion short messages
were sent via the networks of the four German mobile
network operators. In 2000, T-Mobile alone transported
5.5 billion SMS and D2 (now Vodafone) subscribers
sent over 7 billion messages. The GSM Association
expected 200 billion SMS to be sent worldwide in
2001 [51]. In the light of the rising SMS numbers,
mobile network operators and third-party suppliers in-
creasingly launched SMS based content services [52].
Ring-tones, screen savers and games, besides all kinds
of information services, quickly emerged as the most
popular SMS-based contents. In 2004 the market vol-
ume of ring tones in Germany was estimated to
amount to €150 million [53].
[40]
4. Key Implications from the Empirical

Evidence

The first and rather straightforward implication from
this case study is a) that UTTERBACK’s [21] observa-
tion of early markets having to pass through a state of
experimentation applies also to new network markets
and b) the efficient organization of the collective ex-
perimentation processes, i.e. the collective search for

killer applications is, as hypothesized, key to success-
ful market development (see 2.2).

The more subtle implications from this insight is
that industry players wishing to launch a new network
product must be prepared for a painstaking trial-and-
error process. In other words, innovators must design
their business models in a way that fosters market
competition between innovative services. Particularly
players in key positions such as mobile network opera-
tors controlling the access to content offerings must
allow for experimentation by opening their customer
bases to independent content providers at encouraging
terms (see [54, 55] for a more detailed discussion of
how market entry of content providers can be spurred).
The beauty of DoCoMo’s business model lies precisely
in its positive effects on market entry of independent
content providers. Rather than deterring independent
parties from entering the market DoCoMo encouraged
them to put their offerings to a market test. DoCoMo
thus fuelled competition and sped up the experimenta-
tion processes.

In line with THOMKE’s [25] argument, key to a
breakthrough via experimentation is not only the con-
duction of numerous experiments but also the diligent
recording and analysis of each experiment’s outcome.
Motivating a large number of application providers to
put their offerings to the market test is only the first
prerequisite for speeding up the discovery of compel-
ling content. Application providers also need quick and
sharp feedback from the market in order to fine-tune the
content offerings to the emerging customer needs.
Therefore, the billing infrastructure and the subscrip-
tion based charging model that DoCoMo deployed
must be seen as a further success factor. DoCoMo’s
micro-payment services provided sharp and instant
feedback about which content offerings were accepted,
to what extent and by what kind of subscribers.

DoCoMo did not only enable the collection of the
necessary market feedback, its practice to always place
the most popular offering on top of the i-mode menu
also fuelled the diffusion of this feedback: Potential
new market entrants could check what kind of services
were at the top of the list and hence could get a
glimpse of what ‘good’ content should look like. Of
course, content providers already listed in the portal
could also monitor whether competitors are doing bet-
ter or catching up. This argument also applies to the
customer perspective: Being on top of the list implies
that a content offering can be accessed without the ef-
fort of scrolling or searching through a long list of en-
tries. Customers who were insecure about which serv-
ices provided value to them were thus ‘naturally’ di-
rected to those which most other users had perceived
valuable. To put it differently, the probability that an
inexperienced user quickly finds a usable application is
increased. These observations ultimately imply that
due to the information provided by micro-payment
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services, all actual and potential market participants
can oversee the market as a whole and observe market
trends in a timely manner.

A European operator that lacked the micro-payment
infrastructure, in contrast, could only observe the cus-
tomer reception of its content portfolio as a whole, but
was not able to clearly specify which content was per-
forming exceptionally badly and should be replaced by
a new content proposal This further implies that WAP
content providers did not receive feedback from the
market and thus eventually lacked the necessary infor-
mation to improve their offerings. Furthermore, as
there was no direct relationship between customer and
content provider, the latter also lacked the incentives to
do better. Content providers were happy as long as op-
erators continued to pay for their content development
services. From the customers’ perspective, these obser-
vations imply that a) the probability of encountering
dissatisfactory content was generally higher than in Ja-
pan and b) users lacked a yardstick for quickly identify-
ing valuable content. Of course, the problem of insuffi-
cient market feedback could be overcome by conduct-
ing surveys among the subscribers in order to find out
to what extent particular services satisfy consumer
needs. Nevertheless, the time span until this informa-
tion is gathered and analyzed takes much longer than
the real-time monitoring that micro-payment services
offer. In the light of these insights, it is no coincidence
that in Europe the discovery of ring-tones as killer ap-
plication occurred in the SMS and not in the mobile
Internet realm. In the SMS business of that time Euro-
pean carriers and content providers cooperated in a way
that was similar to DoCoMo’s approach: Revenues
were shared making market entry attractive and each
delivery of content was charged individually.

The case of the mobile Internet also provides impli-
cations for CRM activities in general: Firstly, firms
should not only capture knowledge from customers
during the product development stage but firms should
design their products in a way that enables the product
to collect usage information after it has been introduced
to the market. Secondly, firms should establish right
from the point of market introduction a process that
allows both capturing knowledge from customers but
also providing knowledge to customers. Knowledge
capturing and provisioning activities should focus on
how the product is actually used by the customers and
how the observed functionality of the product can be
improved. The importance of the latter part of such a
process has long been recognized and already comprises
best CRM practice [56]. Yet, firms should also keep an
eye on how their customers actually put the new prod-
ucts to use. This knowledge capturing activity might
reveal product functions which have neither been in-
tended nor foreseen by the product’s developers but
were discovered by the customers (see also [22, 23]). In
any case, knowledge about usage patterns should be fed

into a marketing campaign, which proactively informs
potential or inexperienced customers about the prod-
uct’s value. This way, customers are supported in their
learning process on how to best put the new product to
use and development of the new market is fostered.

5. Conclusion and Outlook on Mobile TV

This paper showed that there is a clear implication
from the empirical evidence on the emergence of the
market for mobile Internet services in Japan and
Europe: Firms that plan to launch a new enabling tech-
nology but do not yet know how compelling content
for this technology will look like are well advised to:

a) Ensure that experimentation processes inevita-
ble for making latent customer needs explicit
are not hampered;

b) Ensure that results of the experiments can be
monitored, e.g. a billing infrastructure is in
place that allows to individually track which
content offering is demanded by customers and
which is not.

To demonstrate the analytical generalizability of
these insights and to conclude this paper the remaining
paragraphs will briefly provide an outlook on the recent
debate pertaining to the introduction of mobile TV via
DVB-H (Digital Video Broadcasting – Handheld): The
acronym DVB-H represents one of the recent buzz-
words of the mobile telecommunications industry and
stands for the possibility to receive digital TV signals
with mobile phones. Particularly in Germany—due to
the strong position of public TV stations—the ques-
tion of whether the TV signals should be encrypted or
openly transmitted is subject to a heated debate. Mo-
bile operators favor encryption of signals in order to
charge their subscribers for receiving the signals, i.e.
charging for the provision of decoder applications. The
public broadcasters oppose scrambling as this contra-
dicts their mission to provide everyone with the possi-
bility to receive TV programs [57].

In the light of insights of this paper all industry
players are well advised to introduce encoding of the
TV signals. Industry experts expect that consumption
of TV with small mobile devices will take place in a
different context than in the case of watching TV with
stationary TV sets. The experts consequently argue that
new program formats differing from the incumbent
formats will be required in order to spur demand for
mobile TV. How the new formats should look, how-
ever, is not yet clear [57]. These observations indicate
that key to successfully developing mobile TV markets
will also be the discovery of the right content.

Encryption should, consequently, be introduced be-
cause if the TV signal can be received freely, there are
no technical ways of monitoring which of the new pro-
grams subscribers actually watch. The process of dis-
covering compelling content will be slowed down, as
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the crucial market feedback cannot be obtained. Even
with encryption in place, industry players should take
care that access to each content offering can be moni-
tored individually. This would also allow to meet the
requirements of the public broadcasters as decoders for
public programs could be provided free of charge. It
has to be stressed that is not necessary nor advised to
monitor the usage patterns of individual subscribers.
Important is that one can track to what extent a particu-
lar content is demanded by customers. The same argu-
ments apply to mobile TV via UMTS streaming.
Without a billing infrastructure that allows tracking
which programs have actually been used, operators will
not be able to speed up the discovery of compelling
content.

6. Appendix

Table 1: Distribution of Interview Partners

Kind of Firm Firms Interviews
Network Operator
Japan 3 7
Europe 3 3
Handset Supplier
Japan 5 5
Europe 1 4
Browser Supplier
Japan 1 2
Europe 1 1
Content Provider
Japan 1 1
Europe 1 1
Industry Expert
Japan 4 4
Europe 2 2

Total 2 2 3 0
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