
 
 

Empirical Observations on the Emergence of Mobile M ultimedia Services 

and Applications in the U.S. and Europe 

 
HANNU VERKASALO 
hannu.verkasalo@tkk.fi 

Helsinki University of Technology 
 
 

Abstract 
 
Mobile multimedia is still at early stages of commercialization, 
and pioneering solutions are currently adopted by only early-
adopter-type of end-users. Accurate handset-based usage-level 
measurements have been implemented in several panel studies 
taking place both in the U.S. and Europe (France, England, 
Germany and Finland) in 2005-2006. These studies have included 
more than 1 700 Symbian smartphone users, who represent early-
adopter subscribers. The results of these studies provide a lot of 
insights on the current coverage of mobile multimedia services 
among early-adopters. It seems that the camera application and 
various games are by far the most widely used multimedia-
oriented mobile applications. The role of games reflects 
particularly in the 3rd party application scene. Various multimedia 
players were also identified. Many of them deal with offline 
content (e.g. offline music/movies), but there were quite a number 
of streaming applications evident in the data, too. 13% of all 
panelists had actually generated packet data with multimedia 
applications. People who utilize streaming packet data services 
usually generate the biggest chunk of their data use with these 
applications. In multimedia communications it was found that 
video call usage was very infrequent in Europe (video calls need 
3G infrastructure). However, both Bluetooth and MMS messaging 
have attracted decent masses. Americans utilize mobile emailing 
and instant messaging very actively. The on-going emergence of 
instant messaging and other ways of multimedia communications 
is an observation worth follow-up studies. This empirical study 
contributes to the current understanding of real usage patterns of 
mobile multimedia services and applications, at the same time 
presenting a useful research platform in implementing this kind of 
studies on end-customer behavior also in the future. 
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1. Introduction 

 
In the past all mobile services were simple communication-
oriented network-based applications, such as circuit-switched 
voice calls or SMS messages. Already in the late 90s, however, 

people started hyping after content-oriented services and various 
multimedia solutions. However, after the crash of the dot-com 
boom some widely promoted mobile multimedia service 
solutions, such as WAP and MMS, provided nothing but 
disappointments. At least this was the case in Europe and North-
America. Japanese and Koreans have, however, been able to 
commercialize these services and extend data and multimedia 
offerings to various dimensions [Funk 2004 and Vesa 2005]. 
Today we see more and more of these value-added services also 
in the developed Western mobile markets, as 3G networks and 
newer smartphones are finally reaching mass markets. In the 
future the all-IP ideology will further ease the implementation and 
commercialization of new multimedia services. Particularly the 
IMS (IP Multimedia Subsystem) platform, which is currently 
being deployed in some parts of the world, will provide promise 
in finally implementing cost-effective add-on multimedia services 
together with assured revenue streams [ZTE 2006; Stanislaw 
2005]. It is widely understood that the emergence of multimedia 
services has profound implications in the mobile industry with 
regards to the rise of IP-based mobile services [Ollila 2003]. 
 
Multimedia services are also “complex goods” [see e.g. Mitchell 
& Singh 1996], and therefore their management is much different 
from mere circuit-switched communications, for example. In 
general we are talking about ubiquitous computing in the mobile 
domain while referring to mobile multimedia services or 
applications. This concept refers to a trend in which mobile 
services integrate with the environment, improving the contextual 
value through e.g. entertainment, information or communication 
[see e.g. Ojala et al. 2003 and Abowd et al. 1997]. Smartphone 
types of convergent devices are in many cases needed to run these 
advanced services. Smartphones are defined in this paper as 
handheld devices capable of running add-on applications and 
equipped with cellular and possibly other connectivity options. 
Smartphones are in an important position in delivering, 
implementing and agglomerating different kinds of services and 
content to the end-customer. As the processing power of 
smartphones increases, we are talking about a shift of intelligence 
or functionality to the network edge [as in the Internet model, 
Alahuhta et al. 2004]. The mobile Internet model and associated 
overlay networks [see e.g. Clark et al. 2006] are likely to emerge. 
Smartphones can provide many applications and services (e.g. 
navigation, games, music playback). Applications can even be 
nowadays run in the mobile handset without the connectivity to 
any centralized network servers. According to Vesa [2005] new 
service offerings become more complex all the time, and at the 
same time also established business practices have to be 
reconsidered. Technical advancements incur shakeout effects also 
in the business domain. Also in measuring the usage of modern 
mobile services and applications we cannot simply rely on the 
network side and equipment, as many services run in the handsets, 
possibly not connecting to cellular access networks at all. A 
handset-based monitoring technology is a suitable method of 
measurement [Verkasalo 2005 and Verkasalo & Hämmäinen 
2007]. 
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With the help of a newly developed handset-based research 
platform it is possible to arrange panel studies in various 
countries. A panel study is here defined as a coordinated market 
research undertaking including hundreds of volunteering 
subscribers who let researchers to monitor their mobile service 
and application usage with a specialized piece of software 
installed in the subscriber’s handset. A process including 
recruitment, collection of data and ending of the panel, and 
associated management effort, is here called as a panel project. 
Test panels are also conducted in developing the process and 
client further. Typically test panels include e.g. members of the 
research team. The process is being developed by Nokia and 
Helsinki University of Technology. The new research platform 
provides accurate data basically on all usage factors with the 
mobile handset. By leveraging on 350 man-years of smartphone 
usage data from five different mobile markets collected during 
2005-2006, the goal of this paper is to share insights on the 
current state of the multimedia service and application domain 
emerging on the Symbian smartphone platform. A simple 
typology is also suggested for the categorization of mobile 
multimedia services and applications. 
 

2. Mobile Multimedia Services 

 
Many new mobile services and applications deal with multimedia. 
Mobile services are here seen as solutions which run in the 
network and provide value-added to the customer. In providing a 
service two parties are needed: a service provider and service 
user. Applications are seen either as network applications 
implementing the service, as interfaces to these services or then as 
stand-alone applications in the handset requiring no 
network/service connectivity. Application is a more technical 
term referring to the solution itself, whereas service is better 
associated with some 3rd parties (e.g. content provider or network-
based server) who provide some value-added to the end-customer. 
In this paper all services and applications dealing with graphics, 
music and video are included in the scope. Also communication-
oriented functions which relate to multimedia content are in the 
scope of the paper. In general, the scope of the research paper 
therefore covers the following Symbian application categories 
discussed also earlier [see e.g. Verkasalo & Hämmäinen 2007 for 
information about the 3rd party application scene]: 
 

·  Music/audio players (both offline and streaming) 
·  Movie/video players (both offline and streaming) 
·  Photo/image viewers 
·  Imaging functions (i.e. handset camera) 
·  Blogging applications  
·  Infotainment applications (clients providing access to 

online information/entertainment) 
·  Games 
·  Multimedia communication (MMS, Bluetooth, instant 

messaging, email) 
 
WEB/WAP browsing is excluded from the scope. In this study 
only Symbian applications which relate directly to multimedia 
usage are identified. Figure 1 illustrates the main multimedia 
application categories in two dimensions. The online/offline 
distinction is to separate applications which typically require 
packet data interfaces or online connectivity from mere offline 
applications. Streaming multimedia applications and infotainment 
content clients are typical of online multimedia applications, but 

there are also a number of offline content players and camera 
modules available. The other distinction is based on interactivity. 
For example games require almost constant interaction from the 
perspective of application user, while most multimedia players are 
built for passive entertainment - the user is only supposed to enjoy 
the media stream without actively controlling the application. 
Communication-oriented multimedia services are naturally all 
about interactivity. Some of the identified Symbian S60 
applications are presented in the figure, too. 
 
Many communication-oriented functions deal with multimedia. 
MMS messages, emails, instant messaging clients, video calls and 
Bluetooth messages are all used in distributing content to other 
subscribers. While the focus in this research paper is to discuss 
the observations made on the application categories presented in 
Figure 1, the main findings of multimedia communications are 
also presented to complement the perspective. MMS, email and 
Bluetooth messages can all include multimedia content. Instant 
messaging clients can also transmit content, but in a more 
interactive manner. Video calls, finally, are truly conversational 
services with end-to-end video connectivity provided in addition 
to mere voice. As will be later noted, however, not too much 
video call usage was identified in this study.  
 
In this paper both built-in (preinstalled in the handset) and 3rd 
party applications (which can be installed into the handset later 
on) are studied. Some new applications are disruptive by nature, 
providing an access to disruptive services. Disruptive services are 
generally considered as “…new services that create significant 
changes in a business model” [Barsi 2002]. Disruptive services 
shake dominant business models by introducing new service 
innovations and at the same time perhaps making older services 
and value-creation models obsolete. Although some of the new 
communication services (such as instant messaging and VoIP) can 
be linked to the concept of “disruptive service”, it is important to 
understand that also various 3rd party multimedia players can 
stream easily under WLAN bearer, therefore leaving cellular 
network operators totally without revenue from packet data point 
of view. In this sense all kinds of multimedia services definitely 
should be understood as potential disruptive services/application 
from the point of view of an incumbent cellular operator. 
 
Mobile services are much different from other types of services. 
The key differences are related to the spatial and temporal 
components of service usage. If you want to meet a bank teller, 
you have to visit the bank (location) at a certain appointment 
(time). These restrictions are sometimes present even when using 
electronic services in the fixed Internet. Even though the fixed 
Internet provides e.g. online banking services 24 hours a day and 
seven days a week (thus overcoming the problem of temporal 
availability), you still need a computer (which causes challenges 
in the spatial domain). Mobile services, used with handheld 
mobile devices, overcome in many cases both spatial and 
temporal constraints [Heinonen & Pura 2006], at least if there is 
network coverage available. Nowadays also offline applications, 
such as music or movie playback, provide value by shifting many 
media consumption patterns to the offline mobile domain. Mobile 
services also provide better possibilities for personalization, as 
mobile handsets are typically very personal devices [Clarke and 
Flaherty 2003]. These are extremely relevant issues also from the 
multimedia point of view, as many people perhaps prefer enjoying 
some multimedia content only on their own. Mobile multimedia 
services raise also new kinds of regulatory challenges, such as 
mobile spam mail and customer privacy issues [see e.g. Srivastava 
et al. 2006]. 

 



 
 

 
Figure 1 - Symbian S60 Multimedia Application Categories 

 

3. Handset-Based Research Platform 

 
Hardware-based problems have challenged the attempts to 
acquire subscriber-level usage data efficiently. Handsets have 
lacked adequate capability of independently registering usage 
events. Network servers, on the other hand, do not facilitate 
subscriber-level data retrieval so fluently, although some data 
on e.g. voice call durations and traffic amounts is of course 
available – for operators. These same network-based 
monitoring systems are needed in managing charging, for 
example. However, nowadays Symbian operating system 
together with the Nokia S60 software platform, supporting 
enhanced hardware-based processing performance and add-on 
applications, provide technical capabilities to implement more 
complex background processes in the handset. A particular 
usage data monitoring client was developed on S60, and this 
technology is utilized in this study. The development of the 
monitoring software and the first test panels took place in 
2003, while the first academic results utilizing the software 
were introduced in Verkasalo [2005], Verkasalo & Hämmäinen 
[2007], Hämmäinen et al. [2006] and Kivi [2006]. Nokia and 
Helsinki University of Technology are co-operating in the 
development of this research process. 
 
Figure 1 below illustrates the implementation of usage data 
acquisition and retrieval. The information system itself is open 
towards the public Internet, the subscriber registration being 
implemented as a simple WWW service. New subscribers are 
recruited by advertising in handset shipment boxes, sending 
group SMS messages or promoting in the Internet [Kivi 2006]. 
All subscribers must approve the contract provided by panel 
organizers, making sure that panelists are aware of the data 
retrieval. The upper modules of the information system deal 
with the problem of registering the subscriber and uploading 
the monitoring software over a GPRS link to the subscriber’s 
device. The subscriber will always be asked to confirm the 
uploading process of the monitoring software with his handset. 
Subscribers need to be over eighteen years old (due to legal 

restrictions). Depending on the panel project some subscribers 
have been compensated by participating in the study. The trend 
in the projects has, however, been to get rid of additional 
compensation policies, because they might affect the 
subscriber’s usage patterns and therefore cause biased results. 
 
From the process point of view, subscribers are first in 
interaction with the WWW-based information system, after 
which they are then asked whether they want to proceed with 
the panel study and whether they have really read the contract. 
In the upper modules of the information system subscribers are 
provided with a subscriber identification number. In all the 
lower modules, subscribers and data are only mapped together 
with these subscriber identification numbers. Thus the idea has 
been to support anonymity and protect subscribers’ real 
personality in the studies. After all, personal information is not 
really needed besides demographics, and thus names and 
contact information are encrypted and excluded from the 
analysis process. The information system also facilitates some 
automatic reporting during panel projects, but a more 
comprehensive handmade data analysis is utilized in this study. 
At the lowest level of the system architecture handsets finally 
transmit data on usage factors through a GPRS link either on a 
daily or weekly basis, depending on the usage factors involved. 
The data goes to centralized database servers.  
 
The project can be considered as a part of the larger orientation 
towards more intelligent network edge software, in which 
handsets can process a large amount of information. On the 
network edge one extracts very interesting data on subscriber 
usage patterns, as it is the locus of convergence.  One should 
take into account that the care for privacy and security are 
some of the issues which are constantly discussed on the path 
towards future technologies [IVA et al. 2000], also in the case 
of more and more intelligent handset-based research software. 
The utilization of such research software as introduced here 
asks not only technological understanding, but also legal, 
business and marketing capabilities.  



 
 

 

 
Figure 2 - The process of capturing and archiving subscriber data 

 

4. Empirical Findings 

 
The new research platform was used in various panel studies 
throughout 2005-2006. The dataset used in this research 
paper covers five countries (the U.S., Germany, France, 
England and Finland). With the threshold of two active usage 
weeks (which excludes inactive users from the dataset) there 
were 1 726 active Symbian S60 smartphone users left whose 
usage was then measured and collected for a couple of 
months. All subscribers were randomly recruited through 
handset shipment box leaflets, group SMS messages and 
online promotion. Of course local operators who cooperated 
in the recruitment process in different parts of the world had 
some differences in the implementation part of the 
recruitment, but a lot of effort was put on the harmonization 
of the recruitment process. Males (88%) and 25-34 years old 
(42%) dominated the panel structure. These panelists are 
probably more interested in new technologies than average 
mobile subscribers, and therefore these results cannot be 
generalized to the mass market yet. The structure of the panel 
was, however, similar in each of the involved markets, and 
therefore demographic differences should not be an issue. All 
in all, the whole dataset includes almost 350 man-years of 
accurate smartphone usage data. No subjective elements are 
involved, and all panelists are treated similarly in the data 
capturing. A typical panelist spent more than two months in 
the panel. So far this is the biggest unique study made based 
on handset-based smartphone service usage measurements. 
In this study new Symbian S60 application categorizations 
were also utilized, which currently include more than 6 000 
games and applications developed for the S60 platform. 
 
Figure 3 presents usage coverage numbers related to the 
multimedia application categories mentioned earlier. 
Coverage numbers reflect the share of all panelists who have 
tried/explored the service category at least once. According 
to the results it seems that almost all subscribers have at least 
tried the internal camera module. 97% have taken photos and 

66% have recorded videos. Gaming is the next most used 
multimedia usage category. As many as 71% of panelists 
have tried mobile gaming. With other measurements it was 
possible to identify that 34% of panelists have also 
downloaded/transferred and installed games on the handset. 
All in all 1 070 different games were identified which were 
installed by 594 subscribers. Therefore the 3rd party game 
market is really pushing forward. In the future it is likely that 
we see an increasing number of online shops which deliver 
tailored mobile content and applications. 
 
As discussed earlier, multimedia players can be used as 
offline or online players. On the one hand, it is possible to 
play back music or video which is stored on memory cards 
and/or transmitted to the handset through USB connectivity. 
Online multimedia usage, on the other hand, refers to the 
utilization of cellular/WLAN connectivity in streaming 
music or video (first mobile TV broadcast networks being 
launched not until next year). As Figure 3 indicates, both 
music and video multimedia streaming (online) usage are 
included in the same category because of their relatively low 
usage coverage. All in all, only 13% of panelists have at least 
once tried multimedia streaming. It remains to be seen 
whether streaming packet data services emerge on a wider 
scale with the mass-market introduction of 3G services. 
 
The three multimedia application categories each represent 
(either online of offline) usage generated by the respective 
applications. In these numbers the utilization of packet data 
interfaces were not required, and actually these applications 
mostly represent offline multimedia usage. It seems that 51% 
of panelists have used music or video playback applications, 
whereas 48% have used specialized image viewing or editing 
applications. Gallery application, which is the standard Nokia 
S60 built-in image/video/music management application, is 
excluded from these numbers. Therefore these numbers 
represent “focused” multimedia usage, typically taken with 
specialized 3rd party applications or specialized built-
in/preinstalled multimedia applications. 



 
 

 

 
Figure 3 - Multimedia Application Usage Coverage 

 
 
Only 13% have used blogging applications. This does not 
represent too high a share of all panelists. This usage was 
mainly generated by Nokia Lifeblog, a tailored blogging 
application for smartphones. Even less usage is generated by 
infotainment applications, which are specialized clients 
provided by operators or 3rd party content providers. These 
applications include e.g. weather forecast clients, Google 
Maps, Financial Times news portal, Vodafone Live etc. Only 
2% of all panelists have explored and generated packet data 
with infotainment applications. Therefore no significant usage 
of operator portals usable through independent Symbian 
infotainment clients was identified. It seems, however, that 
the utilization of infotainment clients is more common in 
markets such as the U.S. or U.K., in which operators have a 
lot of possibilities in tailoring and distributing infotainment 
content clients to subscribers’ handsets though handset 
bundling. In Finland, in contrast, people typically bought 
handsets separately from the subscription [Vesa 2005], which 
naturally makes it more difficult to preinstall specialized 
infotainment clients. This, however, has changed on April 1, 
2006, as nowadays 3G phones can be bundled in Finland. 
 
Figure 4 presents data on usage intensities. Usage intensity 
numbers reflect the mean number of monthly actions 
(application sessions or captured photos/videos) / user. As can 
be seen, it is photo capturing which really drives multimedia 
usage, followed by gaming. Interestingly also infotainment 
applications generate a lot of usage. One should, however, 
remember that the number of infotainment application users 
was not that high. Therefore it can be concluded that those 
few people who use infotainment clients use them very 
actively. Market-wise it can be said that Finland is 
significantly lagging other markets in mobile multimedia 
usage.  

 
In general it seems that multimedia application usage is still 
quite infrequent if the numbers above are compared to other 
smartphone usage. For example, on average panelists make 80 
voice calls / month and send 92 SMS messages / month. Even 
if all multimedia usage actions are summed up, we cannot get 
even close to these activity levels. Based on measured 
multimedia usage numbers it can nevertheless be said that 
people have explored many different multimedia applications, 
and particularly gaming and imaging have attracted a lot of 
people. In Verkasalo [2006] some handset-based Finnish 
service usage measurements were compared to official 
statistics of the Finnish market, and the numbers in the panel 
report were pretty close to the official ones. Thus there is 
definitely potential for generalizing many of these results, 
though in advanced application or service usage (i.e. not that 
typical use) differences with the mass market might be larger. 
 
Measurements on the usage of multimedia communication 
applications were carried out, too.  Video calls are naturally 
one of the most interesting services emerging at the moment 
in 3G. In the panel studies, however, only 15% of panelists 
were identified who had made any circuit-switched data calls 
(to which video calls also belong). Some of these calls are 
pure circuit-switched data calls. The rest are video calls made 
on 3G networks, but it seems that most of the video call usage 
is currently mere exploration. That is, no consistent patterns 
or repetitive usage was identified. Therefore video calls are 
probably a service which is worth follow-up studies in the 
future, as 3G networks and two-camera handsets gain more 
ground. The focus will be now changed on MMS, Bluetooth, 
email and instant messaging usage. 
 
 



 
 

 

 
Figure 4 - Multimedia Application Usage Intensity 

 
 
Figure 5 provides details on the most important multimedia 
communication services. All in all, it seems that interestingly 
Bluetooth messages have attracted the most subscribers with 
usage coverage of 60%. Bluetooth usage here refers to 
Bluetooth messaging, in which subscribers actually send some 
content to other subscribers. Therefore e.g. Bluetooth headset 
usage is not included. In terms of usage coverage MMS 
multimedia messaging follows right after Bluetooth 
messaging. 57% of panelists have sent MMS messages to 
other subscribers. 
 
About 27% of panelists have at least tried mobile email 
messaging. Also instant messaging is explored by relatively 
many subscribers (usage coverage being 11%), though instant 
messaging clients need often to be installed by the subscriber 
himself. AgileMessenger was identified as the most widely 
used instant messaging client. It is interesting to see that 
particularly in mobile email and instant messaging usage 
Americans were very active in comparison to Europeans. 
Email and IM are services which probably benefit from the 
widely established user community in the U.S. This softens 
the shift of these services to the mobile domain (i.e. the spill-
over effects of FMC; Fixed Mobile Convergence). Americans 
seem to dominate other markets currently in multimedia 
communications. 
 
Figure 6 presents usage intensity numbers for the multimedia 
communication functions discussed above. One should be 
careful with the mean numbers, as some service categories 
(emailing and instant messaging) have a relatively low 
number of service users in certain markets, and therefore the 
role of “outlier cases” is bigger. In these markets (such as 
Germany and Finland) even a couple of outlier users might 
significantly affect the averaged figures. All in all a couple of 
conclusions can be, however, made on Figure 6. First, the 
U.S. market seems to dominate other markets also in terms of 

multimedia communication usage intensity. Second, those 
who seem to use email or instant messaging, also use them 
very actively. Although there is lower usage coverage of 
instant messaging and mobile emailing (in comparison to 
MMS or Bluetooth usage), the ones who actually use these 
services use them heavily. For example multimedia 
communication usage intensity numbers in the U.S. are 
already comparable with other means of communication, such 
as voice or SMS. Thus it definitely has to be agreed that 
multimedia-oriented communication services have launched a 
completely new era of doing mobile communications. 
Multimedia messaging is probably used in special situations, 
in which e.g. some content has to be transferred to others or 
e.g. accompanying images are important in communicating 
the main message. It was identified that most Bluetooth and 
email attachment files are actually jpg photos, which reflects 
that user-created content is commonly transmitted through 
multimedia communications. 
 
In general multimedia communication provides promising 
measurement results. Certain services (such as Bluetooth 
messaging) attract a lot of usage from a wide domain of 
smartphone subscribers. In the future the research platform 
will be further developed, thus providing possibilities to 
tackle deeper-level research topics related to all kinds of 
communication usage. Also new emerging services, such as 
DVB-H, are constantly assessed from the perspective of 
empirical studies. 
 
It is important to do follow-up studies on multimedia usage, 
as it is gradually becoming one of the key functions in 
smartphones, potentially weakly substituting traditional voice 
calls. With the newly developed handset-based research 
platform, coordinated panel studies in developed mobile 
markets, and the averaged figures of the kind presented here, 
it is possible to analyze multimedia usage and subscriber 
behavior in great detail. 



 
 

 

 
Figure 5 - Multimedia Communication Usage Coverage 

 

5. Conclusion 

 
All in all, multimedia has really moved to the mobile domain. 
Based on the international panel studies including more than 1 
700 Symbian S60 smartphone subscribers it was identified 
that particularly imaging and camera are used almost by 
everybody. Also gaming usage is well represented, gaming 
users on average having 18 gaming sessions / month.  
 
Multimedia players are also coming, but they seem to be still 
used predominantly as offline multimedia players. Only 13% 
of panelists had actually tried some sort of multimedia 
streaming services. The future will further drive the 
convergence of multimedia services, broadcasting, packet 
data, radio access technologies and mobile handsets. 
 
In multimedia communications it is MMS and Bluetooth 
which attract the most subscribers currently. However, there is 
strong evidence that e.g. instant messaging and mobile 
emailing are emerging. Instant messaging and mobile email 
are actually used very actively among their respective user 
groups. Video calls were used very infrequently. Probably the 
lack of 3G networks and/or handset capability still prevents a 
wide-scale emergence of video calls. It was very interesting to 
also realize that instant messaging and mobile emailing are 

very actively used particularly in the U.S., while the European 
market still lags the U.S. in the utilization of these most 
advanced mobile multimedia communication services. 
 
The kind of framework and empirical usage studies discussed 
in this research paper will be important in providing insights 
on the actual emergence of mobile multimedia services and 
applications in the future. In addition, the results can also be 
utilized in improving the user experience of multimedia 
services. On a deeper technical level the platform supports 
e.g. the analysis of individual usage sessions, and the 
supporting questionnaires (embedded in the research 
platform) provide useful insights on subscribers’ own 
thoughts of service or application usage. Accurate 
assessments with regards to the effect of age and gender in 
this dataset are provided in Verkasalo [2006]. A framework 
attempting to explain many of the observed cross-market 
differences is under preparation. The good performance of the 
U.S. and U.K. markets might have something to do with the 
more networked and innovative strategies operators are 
pursuing there, whereas e.g. the Finnish market still seems to 
suffer from the old handset base, lack of advanced mobile 
services, and legacy business practices from the era of strong 
horizontal price competition. The key difference is that the 
Finnish market was under regulatory prevention of e.g. 
handset bundling for long. 

 



 
 

 
Figure 6 - Multimedia Communication Usage Intensity 
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