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Executive summary 
 
The area of Digital Media is going through revolutionary changes based on the last 
decade of advances in ICT, where the development of digital media distribution and 
consumption have had mutual and spiralling effects on the market. Since the 
introduction of portable music players and streaming of media, 50-year old business 
models and consumption habits are suddenly waning.  
As many revolutionary changes before, it all started with a societal change – this time 
as media consumers developed into Digital Natives. Their habits and expectations 
together with the abundance of networking and computing resources first lead to a 
period of pirate distribution of digital media. Today modern services are evolving to 
replace these, while drastically changing the media market at the same time. A large 
flora of services by Apple, Spotify, ViaPlay, Voddler, HBO and NetFlix, as well as 
numerous start-ups like Magine, are propelling the change towards new media 
consumption habits. In Sweden, TV4 and now also SVT is streaming all their 
channels in real-time on the web, plus offering streaming at any time, reaching 90% 
of the viewers.  
The Future of Media will in all likelihood continue to be rapidly evolving, enabled by 
new technologies, user behaviour and market potentials. The Digital Natives will 
keep driving the change until media is ubiquitous and consumed in a pervasive 
manner. In Europe, we have a huge potential to innovate in the digital media market. 
There is however a need to develop the capacity to keep innovation in Europe, which 
is a key role of EIT ICT Labs. 
So what is the Future of Media? This white paper focuses on aspects from research 
projects where EIT ICT Labs partners are involved. It is based on the Digital Natives 
and the change of business models for digital media, which is applied to the areas of 
mobile and social computing, location-based systems, and communication services, 
as well as interaction technologies. 
The revolutionary changes described above have opened up large markets for new 
digital media services and enterprises, and European enterprises need to seek ways 
to differentiate services from the mainstream. This differentiation can be done on 
traditional key values such as quantity and quality of material, price, availability, and 
quality of experience. This report suggests that differentiation also can be done 
considering the social aspects of consuming media, where users massive 
connectedness play a significant role in the perceived experience of a service. 
A final conclusion is that it will be possible to benefit from the massive 
connectedness of consumers in order to create collaborative services, which 
predominately will be lightweight and web-based. Here the ease of setting up and 
manage group communication will be vital, such as that ubiquitous communication 
and media distribution services can be perceived as nearly pervasive to the user 
through automated group formation based on communication patterns and context 
(such as location, intent and activity). 
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1 Introduction 

1.1 Background 
This white paper is part of the EIT ICT Labs Foresight Study and Innovation Radar 
within the thematic action line of Network Solutions for Future Media (NSM). 
 
The report aims to identify key scenarios, trends, challenges and recommendations 
regarding the future of media and related network solutions. This foresight will help 
expose future themes with high innovation and business potential based on a 
timeframe at least 15 years ahead! The purpose is to create a common outlook on 
the future of ICT and to establish a strong community across EIT ICT Labs nodes 
and partner organizations.  
 
The white paper draws on a series of Foresight Technical Reports produced in the 
Innovation Radar activity for Network Solutions for Future Media during 2012: 
• Social Distribution Mechanisms [17] 

Kåre Synnes, LTU 
• Mobile and Social Business Media Services [4] 

Dag Helmfrid, Ericsson 
• Multimedia Content Analysis and Processing [15] 

Christian Stade-Schuldt, TUB 
• Geographic Content Delivery for Mobile Devices [1] 

Inessa Seifert, DFKI 
• Future Media Distribution [2] 

Magnus Boman, SICS / KTH 
• Future of Media [7] 

Erik Kruse, Ericsson 
 
Several technical foresight reports from 2010 and 2011 have also been valuable for 
this report [16][18][19]. Information in each of these foresight technical reports have 
been produced in carrier projects within each organization and is thus creating a 
bottom-up view of the future of media. These reports, and this white paper, will be 
used to support the future agenda in EIT ICT Labs. 
 

1.2 The Networked Society 
The Networked Society is a vision by Ericsson about how we will communicate and 
consume media in the future, which is driven by trends that involves both technical 
and psychological factors. It is clear that the market for digital media is currently 
undergoing a revolution, where both consumers and providers are evolving greatly 
as the shift from physical to digital media is changing all levels of the media 
landscape. 
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One driving factor is techno-economical, regarding the availability and cost of 
broadband connectivity. In pre-digital culture there was a transaction cost connected 
to all types of communication, where in the evolving digital culture this type of 
information transfer has no or a very small transaction cost. This means that many 
services therefore can be made freely available in the culture. Communication is 
present everywhere and anything can be mediated by anyone. This trend can be 
illustrated by looking at the explosion in mobile data traffic (see figure 1). 
 

 
Figure 1, Mobile data traffic growth  

Source: Ericsson Mobility Report, November 2012. 
 
Another driving factor is societal, characterized by a change towards a workforce 
generation of “digital natives”. They have grown up in a digital culture and will bring 
their values, tools and methodologies with them to the workplace. This will drive the 
selection of communication tools and methods, especially as mobile devices are 
increasingly utilized and thus driving the availability and cost of mobile data. 
A third driving factor is economical, where new providers have established 
themselves strongly in the digital media market based on the change towards 
streaming technologies. Apple iTunes, Spotify, NetFlix, etc, all benefit from the 
available (mobile) Internet infrastructure while offering users a wide bouquet of media 
services previously not available. The digital natives is characterized also by their 
way of consuming media, anything anywhere on multiple devices, which drive the 
development of new media distribution architectures and services. 
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The traits of the digital culture can be described as tribal, where topic-oriented 
networks dynamically grow and evolve in an interactive, instantaneous and creative 
manner with no boundaries and with near infinite sources of information. It is thus a 
user-centred environment with continuous relocation of power in a peer community. 
The digital culture is also highly entrepreneurial, characterized by availability and 
sharing of not only information but also knowledge and skills in new types of 
organizations. 

1.2.1 The Digital Natives 
Digital natives appreciate freedom and flexibility and want to structure and organize 
their own work. They act as idea driven micro-entrepreneurs in large organizations. 
They want to have fun at a social workplace where they work selectively with only the 
fun tasks. They require everything at once. They wiki-work according to Internet 
procedure. Their loyalty is focused on their profession rather than the organizations 
they work for. And most of all, they’d prefer it if their job was part of their lifestyle.1 
At the workplace, they are networking, using the Internet and social media to 
accomplish work tasks, although they’re also using Internet for private reasons. 
Digital natives add their personal networks to the organizational platforms provided 
by the employer and use both platforms in their work.  Accordingly, more and more, 
the professional sphere and the private sphere are being merged as digital natives 
stay in the work loop 24/7, but also bring with them their private life to the workplace 
by the use of social media and other communication tools. Stepping into a 
professional role, digital natives become more aware of their behaviour online, as 
they understand that the tracks they leave on Internet becomes part of their resume.  
The main challenge for organizations is, however, how to reorganize for digital 
culture. Ideally, digital natives would like to work autonomously on a network platform 
– just like they act online in social networks. Organizations aiming to change from 
traditional hierarchical structures to more organic network structures have to shorten 
the distances in the organizations, let information flow more freely throughout the 
organizational network, connect management with the employees, let culture grow 
more organically in the organization, empower the employees to a higher degree, 
and open up the internal network to the outside world. This will weaken the position 
of traditional power players in organizations, like middle management, but at the 
same time release the new stars, namely information specialists and analysts, 
people with cultural and social capital, and people who are natural network nodes.  
The change in organization and way of working will be reflected in the choice of 
communication and information tools. The digital natives will be empowered in their 
work by enterprises that understand to have an ICT context that supports the digital 
natives’ values and social way of working. Enterprises that understand this will have 
a big competitive advantage. 

                                            
1 The notion of a Digital Native is related to behavioural aspects, and is thus a generalization, where 
real people naturally can be digital natives in some contexts or time frames and not in others. 
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1.2.1.1 Social Preferences 
Digital natives value their freedom and independence from others very high. They do 
not always naturally understand hierarchies, and if they do, they do not necessarily 
accept them, as they do not want to serve authorities submissively. They are 
inductive discoverers, thus they learn through discovery rather than explanation. 
They get things done by being interactive. They consume by interacting rather than 
by receiving. They know how to make their voices heard by interacting with brands 
and organizations and they join forces with their peers and use interactive 
communication tools to speak their mind or rebel against something. They get many 
of their kicks from social feedback from their peers. Moreover, the sociality of digital 
natives is not limited to local contexts, but happens on a global scale. 

1.2.1.2 Information and Knowledge Creation 
They are so used to having all information one search click away that they are 
always checking information, checking facts, and checking up the meaning of words, 
checking up brands and products, and checking up organizations, companies and 
people. They are aware of details and discuss different phenomena with friends, 
either IRL or online in social networks or forums. With the aid of the web, they are 
scrutinizing their life world and everything that is in it. They gather information from 
multiple sources by default, which is a consequence of the unreliability of information 
online. They are trained in quickly scanning vast amounts of information and they are 
able to read and interpret visual images and icons, rather than only relying on text. 
They are proficient at assessing information and understanding how to value and use 
the information. They are proficient at interpreting messages depending on the 
channel and understand that things have different meaning depending on the context 
(channel) it is expressed in. 
An interesting article in the Urban Times2, note that the attention span of the average 
Internet user has declined significantly from 12 minutes in 2001 to only 5 in 2011, 
which clearly indicates the influence of technological changes on younger 
generations. This raises an interesting thought about the potential reshaping of our 
minds and, as a consequence of this, also our modern society. As Nicolas Carr 
states, “Our brains, historical and scientific evidence reveals, change in response to 
our experiences. The technologies we use to find, store, and share information can 
literally reroute our neural pathways.” Is this making Digital Natives more stupid? Or 
does this enable them to become something more?  

1.2.1.3 Collaboration 
Digital natives belong to the first generation that does not really experience any 
distinct transaction costs for social activities. They are quick to think in terms of what 
can be accomplished peer-to-peer, they enjoy collaboration and use friends, 
contacts, and social networks to get things done, they constantly discuss things and 
exchange ideas online, and overall they have a very reciprocal attitude and believe 
that if they do something for someone, they will get something back from that 
someone at some other point in time. They deliver immediate responses to questions 

                                            
2 http://urbantimes.co/2012/12/the-books-they-are-a-changin/ 
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and queries. They have switched from linear thinking to parallel thinking, meaning 
they are better than previous generations at keeping several threads of thought in 
their head. They are good at shifting attention between tasks and can keep several 
smaller and larger projects going at the same time. 

1.2.1.4 Urgency 
Digital natives have grown up in a society that moves fast and with an Internet that 
moves faster. They are used to things happening instantly and without any significant 
time lag and they want things to happen fast – otherwise they get bored. They are 
used to being able to act immediately on a thought by using their mobile phone or 
computer and any time lags between thought and action are annoying. They are 
skilled in adapting to constant change, repositioning them selves whenever the 
context is changing. Being raised on the availability Internet and mobile phones 
enable, it is only natural that digital natives have become brats in terms of availability. 
They want easy access to everything, instantly, everywhere, at anytime, and 
preferably at no cost. 
An example is the media consumption habit, where waiting a week for a new episode 
of a series is not acceptable and they instead access media online to be able to 
consume episodes at their leisure. Another example is that they instead of listening 
to radio follow other persons’ playlists. A last example is the general digital 
distribution effect, where media such as ebooks are downloaded and read way 
before it is available by traditional (physical) distribution. The ease and speed of 
distribution is everything to a Digital Native. 

1.2.2 Working in a Networked Society 
The wide adoptions of smartphones and tablets in the early 21st century have 
brought technology and people closer together than ever before. This trend will 
continue and around 2020 most people will constantly be connected to the Internet 
via new types of devices such as smart contact lenses or smart glasses providing 
almost immersive Internet experience. Users will be able to seamlessly and 
effortlessly communicate with anyone on the planet using any device they carry, or 
via sensors or tangible devices available in the surrounding environment. 
New types of social media and collaboration tools will fundamentally change how 
people communicate, socialize and collaborate. Traditional telecommunication 
services such as telephony will be transformed into new modern integrated cloud-
based tools, capable of utilizing new networking functionality to provide high 
efficiency and scalable communication. Advances in cloud computing will accelerate 
this development even further by making it possible to develop and deploy new tools 
even faster while leveraging almost unbelievable computing power and online 
storage. 
Most of our interactions, conversations and communication history will be stored 
online. This information will be used to make people communicate more efficiently, 
but also make people remember and understand each other better. For example, 
users will be able search and replay old conversations. Smart agents will be able to 
automatically make meeting notes, or even check the accuracy of facts presented at 
meetings, thus making people act and think smarter. 
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Advances in collaboration technology will make it possible to share and interact more 
effortlessly. Any physical objects or appliances that could benefit of being connected 
will eventually be connected. Any of these objects can automatically be transformed 
into a shared online object to make collaboration easier. For example, when needed, 
medical equipment could automatically be attached to an online shared space to 
allow a doctor to make reading from a distant location. In this way, the user interface 
of the communication tools can be adapted to support the tools most critical to solve 
a particular task. It would almost be like the communication tool assembled itself.  
Development of better user interface frameworks (e.g. WebGL, HTML5 and 
WebRTC) and more powerful mobile devices will make it possible to develop virtual 
worlds mapped into our real world through pervasive and ubiquitous computing. This 
will make it possible for people to access and control appliances as if they were 
really here. This technology could also be of great benefit in e-health and e-learning 
environment. For example, students would be able to access virtual classrooms from 
anywhere as if they were almost there. Students sitting in the same room would still 
connect to access shared notes done by other students, or access interactive 
content dynamically shared by the teacher during a lecture. 
Needless to say, it will be of vital importance for the advances discussed above that 
user interaction is carefully considered, especially for areas that build on new 
technologies. For instance, devices for augmented reality (such as the Google Glass 
depicted in figure 2) and shared collaborative spaces (such as mediated rooms) 
need to be developed into mainstream technologies, usable by anyone, to enable 
innovation of new pervasive services. 
 

 
Figure 2, A preview of Google Glass 

 

1.3 Mobile and Social Business 
There are great changes to be expected within the area of mobile and social 
business, which is further detailed in the EIT ICT Labs Foresight Technical Report on 
Mobile And Social Business Media Services by Ericsson [4]. The main conclusions 
are discussed in this section. 
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1.3.1 Automated and Optimized ICT Processes 
Enterprises will by 2020 have automated and optimized their internal and external 
ICT processes, where enterprise communication is integrated in business processes 
such as the shifting from viewing voice and other forms of communication as 
separate and independent process. The need for an integrated unified 
communication is accelerated since the multitude communications will create 
complexity to the user. 
Communications infrastructure is thus completely intertwined with Critical 
Infrastructure and has become critical infrastructure itself. Both information and 
physical objects will be part of the social interaction and media flow. An increasingly 
important piece of this infrastructure is the aggregation of disparate data for decision-
making based on real-time analysis of business events. Moreover, process 
automation gradually extends to the orchestration of role-based human activities as 
part of an overall industrial SW process. 
Enterprises will also need to rethink their equipment strategies from a Technology 
and Business model perspective and optimize for a Mobile and Cloud centric future. 
Several access technologies such as 3G, LTE and WiFi will be integrated in a 
heterogeneous network with small-cell technologies to deliver the user experience 
needed (always connected to personalized services in the cloud). 

1.3.2 Information Infrastructures 
Information infrastructures will by 2018 be built for real time, information orientation 
and flexibility, where SaaS and cloud-based SW become standard. This requires the 
adoption of new application support practices for SaaS, while completely re-
evaluating capacity issues as well as architecture standards for applications 
developed or hosted in the cloud. Highly conditional enterprise transactions that staff 
members perform manually will be automated or supported with the help of event-
driven telecommunications technology. 
Real-time Business Intelligence will then also combine real-time access with 
pervasiveness. This means an increased pressure towards agility drives companies 
to analytics to improve their speed of response to changing market conditions. The 
integration of business intelligence functionality with telecommunications assets and 
event-driven technology will open up many new opportunities. 

1.3.3 Empowering Digital Natives 
An observation is that what empowers the new generation users, the digital natives, 
will prevail. They have grown up in a digital culture and will bring their values and 
way of operating into enterprises. This will drive the change of communication tools 
and methods. 
Employees, partners and customers will communicate using the most suitable 
channel and device at hand for the purpose of communication. Devices used by 
knowledge workers are going through a rapid transformation. We have abandoned 
the classic phone and the Laptop/Desktop for more mobile tools. Bring Your Own 
Device is a major trend since the user can select a device based on his/her 
preferences. 
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1.3.4 The Competitive Edge is Social 
By 2025 sharing and social availability will be the new norm and will until then be 
required to achieve a competitive edge. Advances in collaboration technology will 
make it possible to share and interact more effortlessly. Information will be 
accessible to all staff from any device and can be shared in collaboration.  
Social media has raised expectations across all industries when it comes to being 
available to engage and interact with prospects and customers. Across industries 
and companies sizes their employees effectively communicate and collaborate 
internally as well as across enterprise borders with partners and suppliers. Identity 
management and trust must be extended across borders in well-controlled ways. 

1.4 Social Distribution Mechanisms 
The Digital Natives is one example of how the Internet is rapidly transforming our 
society through changing how we communicate and interact with ubiquitous 
communication services. New collaborative and mobile technologies are driving a 
change towards spontaneous and nomadic work [5][20]. This change has an 
enormous impact on groups, organizations and social networks as well as our 
society in general [8]. However, effortless provisioning of group communication 
services may be a key to expand the use of effective collaboration in teams and 
organizations while fostering new forms of Internet behaviour through social 
computing (such as media consumption based on social context). 
As spontaneous and nomadic work increase, managing distributed groups and 
supporting effortless group communication and media consumption are key to 
effective collaboration. By 2022 most organizations will widely utilize social 
networking technologies and group communication tools, mainly implemented as 
lightweight web applications. BYO solutions will be common and personalisation of 
services of vital importance, as indicated above. 

1.4.1 Group Communication in Dynamic Shared Spaces 
Group communication services like Google+ Hangout, Facebook, Groupboard and 
Groupon are soon ubiquitously available on anything from personal computers to 
smartphones and pads. However, group communication services like these can be 
quite cumbersome to use, as significant manual efforts are required to initiate and 
manage groups as well as configure the communication tool [3][6]. Lightweight group 
communication based on HTML5 and WebRTC can be provided based on contextual 
group management and so called dynamic shared spaces, which are dynamically 
created and composed of services (widgets) to fit a particular context. That is, it is 
possible to make group communication environments adapted to particular needs 
and very easy to create and use [14][11]. 
 
A suggestion is to use contextual group management based on information from call 
logs, social networks, calendars, etc., to automatically filter and recommend users to 
invite to a group communication session. This can be implemented using a Social 
Recommendation Framework [10], that maintains a social graph (or ego-centric 
graph) of the user based on aggregated social networks and communication data for 
both user's local devices (contact-book, call-logs) and cloud-services (Email, 
LinkedIn, Facebook, MySpace) while analysing this data for mining user's 
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communication pattern (see figure 3). This is then used to identify collaborators and 
inviting them to a dynamic shared space. 
 

 
Figure 3, Social Recommendation based on Communication History 

 
A dynamic shared space would include tools based on the context and purpose of 
the group communication session, basically composing the group communication 
service of widgets for shared notes, shared maps, real-time chat, or any specific 
task. A web-based environment, for instance based on Distributed Shared Memory 
from Ericsson Labs, can be used to create lightweight communication services 
tailored to specific contexts. The runtime environment thus combines using social 
computing with web-based communication services to achieve as automated 
management as possible. 

1.4.2 Social Media Consumption 
Emerging services and applications based on online social networks have the 
potential to significantly improve current group communication and media distribution 
services. For example, by organizing people in contact lists, or in circles as in 
Google+, it becomes easier to communicate with friends and family members as well 
as following social media such as blogs, wall posts, video clips in both public and 
private settings. The social strength, based on communication patterns as discussed 
above, can be used to filter, prioritize and recommend information in general but 
maybe media in particular [9][11][12][13]. 
Ad-hoc social networks (groups) can be generated automatically based on contextual 
information such as the interest of a specific media, which can be expressed as a 
tag. How this tag is used to initialize an ad-hoc social network is illustrated in figure 4 
below. The media can then be distributed and consumed collaboratively using 
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dynamically configured group communication tools as web applications, e.g. where a 
WebRTC widget for real-time video from a concert is composed with widgets for co-
experiencing the media (chat, blogs, etc). This ultimately means that in contrast to 
today’s social networking services, an ad-hoc social network may have a very limited 
lifetime and is typically not used after it has served its purpose. It is thus possible to 
create personalized group communication services targeting the need of the users by 
deploying dynamic web applications for the newly formed ad-hoc social networks.  

 

 
Figure 4, Initiation of Ad-hoc Social Networks using Tags 

1.5 Geographic Content Delivery 
Access to geographical information from Internet-enabled devices is continuing to 
gain relevance. The wide availability and usage of mobile devices amongst the 
general population is further reinforcing this trend; of course mobile devices are per 
se operating in a changing location-related context, and many applications can make 
use of geographical information, even if they are not entirely focused on mobility 
aspects. 
Geographic and location-based content can describe many types of data. It includes 
static geo-spatial information, slowly changing information such as transport and city 
layouts, and also highly dynamic information about current traffic situations or “hot” 
places of interest. The coming years will see a convergence and integration of these 
information types; along with this the challenge will arise to find ways to collect this 
information, deal with the sheer amount of Big Data, and to deliver geographic 
content to the user efficiently, securely, and tailored to the tasks or applications it is 
meant to support. 

1.5.1 Positioning 
The traditional positioning services utilizing satellites, WiFi and GSM access points, 
etc, will likely be integrated into services similar to the other offered by Google Maps 
and Apple APIs. Near Field Communication (NFC) has for a long time been predicted 
to be widely adopted by the market, but this is yet to happen. It is however clear that 
it is a required feature of most smart phones. 
An increasing challenge is to provide positioning techniques also indoors, as 
depicted in figure 5, which is hindered by the lack of standardization. Standardization 
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efforts are thus needed to bridge the gap between seamless outdoor navigation and 
fragmented indoor navigation. 

 
Figure 5, An indoor location-based app using Google Maps. 

 

1.5.2 Location-based Media Distribution 
Location information can not only be used to provide users with geographical data, 
but also with media associated with a specific location (such as systems deployed at 
museums world-wide). It can also be used to filter social information, such as finding 
users by proximity. This can yield novel types of applications, but are generally 
sensitive to the private nature of location data regarding users. 
Several proposed architectures also exist for distribution of media at a specific 
location, using available local networking infrastructures (predominantly WiFi). These 
are made possible by the fact that modern smartphones both have the computing 
and the storage capacity needed to cache and distribute media. A common scenario 
is events where the sheer number of participants makes normal distribution of media 
impossible (concerts, fairs, etc). The limitations of these technologies are mainly the 
lack of working business models and the willingness of users to provide their 
resources, which also can be complex to manage. 

1.6 Digital Media 
The digitization of media distribution and consummation is one of the most obvious 
trends, where in Sweden the majority of the revenue now belongs to digital media 
services. Figure 6 illustrates the shift from physical (vinyl) to digital distribution of 
music. The trend is now gaining momentum towards streaming of media, where the 
users themselves do not own the media and instead they pay a monthly fee to the 
distribution service providers such as Spotify. A similar trend can be seen for video 
content, with services like NetFlix gaining momentum, even if the inherently rigid 
copyright management by production companies slows the trend. 
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Figure 6, Sales of music by format 1980-2011 in billions of sold units. 

Source: RIAA 

1.6.1 Music Distribution Business Models 
The prevalent models for music distribution can be categorized into six categories, 
listed in the order of artist control (from least to most): 

1. 360° deal 
2. Standard royalty deal 
3. License 
4. Profit share 
5. Production and Distribution (P&D) deal 
6. Self-distribution 

The first category is equity deals, where an artist (usually a superstar such as Jay-Z) 
signs off a major piece of every form of revenue for a long time into the future, 
against a large upfront sum from a distributor (such as Live Nation Worldwide Inc in 
the case of Jay-Z). 
The second category is the traditional deal, where the artist is linked to a record 
company. The latter pays for all costs and the former gets paid royalty from sales 
(and also standardised fees from radio play, and other forms of public performance). 
Unlike the 360° deal, the standard royalty deal has been offered to almost all artists 
over many decades now. 
In the third category deal, the artist retains this copyright. The record label licenses 
the recording for a limited time only, seven years in the standard contract. After that 
time, the artist is entitled to all or most of the income. In the first seven years, income 
is split in a proportion part of the deal. 
In the fourth category deal, all costs and all income are shared between record label 
and artist, usually 50/50, the “small independent model”, decidedly more popular 
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among those smaller labels. These also favour the fifth category, where they pay 
only for the actual manufacturing and distribution, leaving all copyright control to the 
artist.  
Finally, the self-distribution, or DIY, category leaves the artist with all the rights but 
also all the risks in the music production. It is not unusual also for very successful 
artists to start in this category, and then “move up” towards more lucrative deals, 
giving up some creative control in the process. 
An upcoming type of producing music may be “crowd-funded” recording, which can 
apply to most of the categories above. Here the consumers would act for the benefit 
of funding productions, such as from Live events, but there are yet to be seen 
whether this will occur or not. 
How the development towards streaming of media will affect these business models 
are yet to be seen, but it is likely that media will be produced in smaller chunks 
(songs instead of records) to better fit the play-list model of media consumption. 

1.6.2 Music Consumption 
The development is towards users consuming media on a wider range of devices, 
based on the current needs. While smart phones replaces many of the iPod-style 
media players, new types of devices are introduced (such as the Sonos system) that 
support the development towards streaming of content instead of directly owning the 
content. The business models discussed above may need to develop to cope with 
dynamic demand (where users want versions of songs, such as the latest live 
recording, or where play-lists of a particular type is wished for, such as the Spotify 
play-lists). 

1.6.3 Pervasive Media Consumption 
Given the nature of the Digital Natives and the development of digital media, it is 
clear that the trend is towards ubiquitous access to media and that the consumption 
will be perceived as pervasive.  
This means that the media will be made available over the networks and partly 
cashed near the user, such as Spotify is managing media, and the consumer 
increasingly pay to access media instead of owning a digital copy. The media can 
then be converted at need to a suitable format and consumed using any device of 
the consumer’s preference (a SmartPhone, a Sonos player, a Smart TV, etc). This 
allows the consumer to utilize a wider range of interaction techniques, such as 
depicted in figure 7. 
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Figure 7, The music browser prototype from the Ambient Intelligence project 

Source: Philips Research 
  

1.6.4 Mobile-centric Control of Media 
There are several converging trends that will lead to mobile-centric control of media, 
where the mobile terminal becomes the hub both of controlling media on the network 
and devices in the surrounding for pervasive media consumption. The possibly most 
important enabler is the increasingly advanced computing devices being used as 
personal digital assistants, driven by mainly Google Android and Apple iOS 
smartphones. These devices are becoming the most common personal devices, 
replacing the PCs in many regions such as Asia and Africa. 
The trend is that the mobile device will be used to control media consumption, 
directly or by controlling devices in the environment. The mobile device will thus likely 
control the smart TV from Samsung, the Sonos speakers, etc, while also managing 
the users context as well as access to ad-hoc social networks or groups. 

1.6.5 Pervasive and Ubiquitous Media 
Consumption of digital media will thus move towards being perceived as pervasive 
and ubiquitous, which means that the consumer no longer perceives that he interacts 
with a fairly complex set of computing devices and has thus no need for specialized 
knowledge of streaming systems etc. The media is just there, following in the wake of 
the user, ready to be consumed at will by simple interaction with surrounding 
devices. 
This may sound as science fiction, but this level of automation is already possible to 
attain. It is however held back by the lack of standardization and by the inhibiting 
fragmentation of the digital media market, where many types of distributors and 
providers fight for control over their market shares. Innovation is on the brink of 
turning the next page in the book of digital media, probably jet-fuelled by enterprises 
able to bridge the gaps between media production and technologies for consumption. 
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1.6.6 Media Convergence and Digital Revolution 
Figure 8 gives a good idea of the vast complexity of the digital media market, where 
many types of enterprises try to control the market share. This leads to convergence, 
where everything at the same time shifts toward IP technologies, which further 
increase competition and reduce margins. Potential companies to lead innovation in 
this field are Google (with the Google TV) and Samsung (with their range of Smart 
TVs), as well as Apple. They have strong positions in the consumer electronic field, 
ranging from smart phones to Smart TVs. 
 

 
Figure 8, Convergence and the revolution in usage 
Source: NEM position paper on Connected Media 

 
The recent trends certainly open up many areas of potential innovation, especially 
around the way we consume media. The enterprise that provides a pervasive and 
ubiquitous environment for consumption of any media at any time using any type of 
devices and by using contextual parameters such as geo-location or social 
connectedness is likely to lead the revolution in media usage. 
If we look at the changes during the last decade, it is easy to see how the market has 
changed. For example, in the US market, Blockbuster went from revenue of 5.5 
Billion USD in 2002 to bankruptcy in 2012, while Netflix increased their revenue from 
150 Million in 2012 to 3.2 Billion in 2012. Ironically, Blockbuster refused offers to buy 
Netflix as they did not want to change their business model to include subscription-
based memberships. Parallels exist for books (Borders) and music (Tower Records), 
which clearly indicates the power of the new business models for distribution of 
digital media. 
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Most interestingly, NetFlix recently acquired the reproduction of the series House of 
Cards at the facile price of 100 Million USD3. Even more interestingly, they made the 
complete series of 13 episodes available on-line directly. This shows a clear change 
in how consumers are expected to consume media; not one episode at a time with 
one week of waiting time in between, but instead completely at the leisure of the 
consumers. 

 
Figure 9, House of Cards –produced directly for digital distribution  

Source: netflix.com 
 
The digital revolution has also lead to services being delivered Over The Top (OTT), 
where network operators are simply reduced manage data transport in general. The 
development towards OTT services is strong trend. However, the demand for local or 
regional storage in order to reduce bandwidth usage and increase data speeds in 
particular to Full/Super HD content opens up for network operators to collaborate 
with content providers and distributors. An example is Netflix content delivery 
network Open Connect, which reduces peering fees between participating network 
providers. It will be very interesting how this affects business models for digital media 
OTT services and general networking services, which have shown tendencies 
towards blocking OTT services, with regards to whom in the end will control the 
market. 

1.6.7 “Build It Yourself” 
The accelerating development of technologies as described by Kurzweil means that 
technology will be acquirable at increasingly lower price points until technology 
becomes a commodity for almost anyone. If services also can be constructed ad-hoc 
or on-demand using easy-to-use environments, so that services can be created by 
users for users4, then needs can be met at much lower price points than today. 
Figure 10 depicts the Satin Editor, which enables end-users to compose 
personalized apps after just a short introduction of 15-20 minutes. This means that 
apps for about any use, such as collaborative media consumption or group 
communication, can be created quite easily for specific contexts. It is no longer 
necessary to be an expert in order to build apps for smartphones or other devices. 
 

                                            
3 According to Dagens Nyheter, Friday the 1st of February 2013. 
4 http://satinproject.eu/ 
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Figure 10, The SatinII editor allows end-users to compose apps for themselves. 

 
A final note is that an editor that build on simple composition in a visual environment, 
such as the Satin Editor, can not only be used to create apps but also pervasive and 
ubiquitous services previously hard for just anyone to implement. Thereby pervasive 
computing visions, such as the Social Web of Things by Ericsson, may finally be 
possible to realize just by anyone. 
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2 Scenarios 
The following scenarios are intended to illustrate how future media may be used, in 
particular from a social or communication perspective. 

2.1 Efficient Messaging 
This scenario shows how media, in this case email, can be filtered based on social 
connectedness and context. Similar filtering and recommendation can be done for 
any type of media. 
 
Sam is working as a project manager and he spend a lot of time in meetings. He is 
very active using electronic communication, such as email, but he has recently 
become overloaded by all the information that is sent to him. He is desperate to 
alleviate the constant feeling of overload and so that he can work more focused. 
Today Sam is trying out a new addition of his email client, which is connected to 
most of his other electronic communication clients (Facebook, LinkedIn, Twitter, etc) 
as well has his mobile phone. He can now choose to filter and prioritize his emails 
based on his social connectedness to persons and he can also select a context for 
further filtering and prioritization. Today he is heading into a meeting, but before he 
needs to get an overview of his email to see if he needs to act on something before 
the meeting. 
Sam opens his email client and selects to prioritize his emails, which ranks the 
according to the social strength to these persons. He can rapidly see that he needs 
to answer an email from his father of a personal nature. His manager has also sent 
an urgent query that needs to be resolved before the meeting. Sam can now focus 
on these two activities before the meeting, instead of browsing through all his emails. 
 
One of the major challenges is to reduce the amount of attention a user needs to 
allocate in order to use communication services. The scenario above shows that a 
users communication patterns can be used to filter, prioritize and recommend 
information. This is already today being done, such as in Facebook, but the potential 
use increases with additional sources of information. However, the information 
available are often provided together with restrictions in usage, etc, and the 
complexity may be prohibiting. To achieve efficient messaging, as depicted in the 
scenario, these types of underlying services needs to be standardized. 

2.2 Group Formation and Tool Selection 
This scenario shows how groups for distribution of media can be created based on 
social connectedness and how tools for communication can be recommended. 
 
Rebecca is an old LTU student that after the studies moved abroad. She has had 
some contact with her old friends on Facebook and by email, but the contact has 
been sporadic. A few friends have recently called her about a reunion and as she will 
visit Luleå in a couple of weeks she decided to send out an invitation. 
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She opens up her group tool, which harnesses information about the persons she 
has communicated electronically with. Rebecca is presented a ranked list of all her 
contacts, that she then filters based on contextual parameters such as a their 
address and if they studied at the same time as her at LTU. She selects the top 10 
persons on the list and adds one of her teachers that she has a good contact with 
still. The tool suggests that the selected persons most frequently communicates with 
SMS, so she sends out an invitation for a joint dinner at 'Uni:k' to asking them to 
confirm interest within a few days. 
 
Integration of group management in communication services allows the user to 
reduce the manual steps to communicate in a group. The scenario shows that the 
user is presented a ranked list of contacts that can be filtered based on contextual 
parameters. The resulting group can then be analysed in order to suggest the most 
effective communication tool given the groups communication habits and tools 
available. 

2.3 Health Monitoring 
This scenario shows how social connectedness can be used to monitor cognitive 
diseases like dementia. Consumption of media can similarly be monitored to further 
assess onset of illness, given a background of potential risk. 
 
Gerd is a retired elderly lady that is very active both with family activities and with her 
different leisure activities. She communicates a lot with her grandkids using 
Facebook, while her friends at the painting club regularly send SMS messages to 
each other. She has however serious concerns regarding previous occurrences of 
dementia on both sides of her ancestry.  
She has learnt that it is important to get interventions (support measures) early, 
preferably before the onset of the sickness, if she should start show mild symptoms. 
Gerd has therefore been prescribed a support tool that measure how she 
communicates and how active she is. The tool can sense changes in how she 
communicates and will give an early indication of when to add interventions. It can 
then monitor progress of the cognitive disease from early symptoms, mild dementia 
and to severe dementia. Her doctor can thus prescribe the best interventions for her, 
to support her daily life. 
 
Reducing the attention needed to use communication services is of course central to 
older people with potential cognitive disabilities. However, the same technologies can 
also be used, as illustrated in the scenario, to actually constantly measure the 
performance of users. This raises severe ethical concerns in general, where the 
application of this kind of technologies needs to be limited and well motivated. In the 
end, the potential benefits for the user needs to be greater than the perceived 
inconveniences and risks – a balance that is very important to consider. 

2.4 The Party 
The following scenario about Amanda and her friends points out the usefulness of 
the social recommendation framework to arrange a party. 
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Amanda is a very socially active girl and she spends a lot of her free time 
communicating with her large number of contacts. Most of these contacts are family, 
friends and colleagues, while some only share common interests or goals. She 
communicates with them on Facebook, by twittering or through mobile calls, but she 
struggles with keeping herself updated with the most important activities in her social 
networks. Her 30th birthday is coming up, so she plans on having a party together 
with Melvin and Ebba, two of her friends at work that also have birthdays the same 
month as her. She gives them a call and they start planning what to do and whom to 
invite. 
They open up their group management tool which first filter out all their shared 
contacts that they have no personal relation to and then prioritize the remaining 
contacts based on how much they interact and how strong their social relation is. 
Several of their contacts are quite busy persons but they manage to select a date 
that fits the most of them. They decide to invite 50 of the persons and generate a 
group invitation for the party. Amanda then sends out the invitations using any of the 
convenient tools for example, Facebook to users frequently there and by SMS to the 
others, while starting a Twitter feed about the on-going party activities inside the 
invited group members. She ends the call by promising to organize the food for the 
party. 
Amanda likes to cook Italian food so she filters the party group for persons interested 
in cooking and invites a handful of them to come early to the party to help with the 
preparation of Italian food against free availability of beer - and all accept. She 
makes a shopping list and emails that to her two friends. The party is on! 
 
The scenario illustrates that simple group management can be very useful. 
Information about Amanda is harnessed by the group management tool, which 
utilizes a social recommendation engine to list, filter and prioritize her contacts based 
on the related social strengths. The creation of a group is done by first computing a 
weighted social graph. The scenario shows how additional information from Melvin 
and Ebba, as well as presence information from their contacts (calendar data), is 
used to prune and further refine the graph. Knowledge about how she usually 
communicates with the persons she like to invite is used to send out the invitations in 
the most suitable way to each and everyone on the invitation list. She also selects a 
few persons from the invitation list by pruning it based on interests, with the purpose 
of getting help with cooking the party food. 
This shows how presence information can be utilized together with filtering and 
prioritization to in the end initiate communication between users. 
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2.5 The Car Workshop 
Charlie has a problem with a faulty warning light indication in the dashboard. He has 
therefore scheduled a video call appointment with a car repair shop in order to get a 
first opinion on what the cause of the problem might be. Charlie is at the moment at 
home, the car is standing in the driveway outside the house, and mechanic that has 
been assigned to the case is at the car repair shop. 
Having established a “trusted” communication using his smart TV at home (video call 
enabled and equipped with a camera), Charlie can explain the problem with the 
warning light. In order for the mechanic to find the cause of the problem he needs to 
remotely examine the car by accessing it’s information system and asks Charlie to 
allow him to do that. Charlie brings the car keys into the dialog as a token of 
ownership. 

 
Figure 7, The mechanics access the car represented in the dialogue 

 
After only a few minutes the mechanic is able to locate an error in the software 
controlling the warning lights. He did so by consulting a colleague, found in the shops 
social network, which had commented this type of problem and combined it with the 
database of bulletins from the car vendor. Luckily this problem can be fixed with a 
software update and does not require Charlie to bring the car to the repair shop. 
Charlie pays for the service using his credit card (like the key to the car the credit 
card is a token to connect to his account) and a confirmation of the transaction is 
visible to both parties. 
 
At the base of all these collaborative activities during the video communication is of 
course the idea of a networked society, such as the digital interconnections between 
the communication system, the customer, the objects (i.e. their information systems), 
the repair shop and other services. The customer identification requires access to an 
electronic ID service in order to create a trusted communication. The remote access 
to the car builds on the established trust between the customer and the mechanic (or 
repair shop), and then utilizes the existing relationships between the customer, the 
car, and the car key when providing the mechanic with an interface to the car 
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information system. In the same way the credit card payment requires access to the 
system of the card issuer. 
The shared information and services are presented on a semi-transparent layer on 
top of a full-screen video, giving the impression that the shared interactive space is 
right in between the two contexts. The purpose is to create a shared perspective of 
the “material” that is being used in the collaborative video communication, but also to 
be able to clearly visualize (for all parties) the recognition of physical objects and the 
services that they trigger. In the scenario, e.g., the customer can follow the actions of 
the mechanic to understand what kind of information he is accessing remotely but 
also to provide him with input when possible. 
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3 Trends 
 
Communication Trends 
Digital natives and mobile social collaboration preferences will by 2020 shape the 
ICT of enterprises. How we learn and interact with others will change the way we 
work. The ubiquitous access to information, mobility, collaboration and the use of 
social media will drive the change. This will have deep impact on what we expect 
from ICT and how we communicate. 
The numbers of Internet users expands rapidly and their involvement in multiple 
social networks is predominant. By 2018, the massive connectedness will require 
users to be able to effortlessly filter out the most important social links based on 
specific needs or tasks. 
As spontaneous and nomadic work increase, managing distributed groups and 
supporting effortless group communication are key to effective collaboration. By 2022 
most organizations will widely utilize social networking technologies and group 
communication tools, mainly implemented as lightweight web applications. 
Communication Infrastructure will by 2016 be completely intertwined with Critical 
Infrastructure and will have become Critical Infrastructure itself, where new services 
and communication methods will put high demands on the infrastructure (quality, 
traffic capacity, capacity of number of devices, security, availability, etc). Connectivity 
to the cloud will also be mission critical, as an increasing amount of applications and 
information is located in the cloud. 
Business Trends 
Business in 2016 will be information integrated. Relevant information will be available 
in real time to a mobile workforce based on their roles. Cloud, with SaaS, will provide 
a flexible infrastructure. Businesses will be intelligent. Data and information will be 
central to all businesses, and businesses will be 'interconnected information-wise'. 
Information will be traded, shared and federated, and the information will be used for 
knowledge creation and providing intelligent and automated business process 
support.  
New information and communication technologies will by 2022 have transformed 
most business processes, both in regard of administration and production. Also the 
way enterprises interact with their customers will radically change. 
It is clear that the entire market for digital media is undergoing a revolution, where 
traditional services are rapidly replaced by new phenomenon. It is likely that most 
media is primarily produced for digital distribution by 2018, as exemplified by NetFlix, 
HBO, etc. 
Service Trends 
End-users will in 2016 be able to create their own apps based on visual composition, 
where the ease of editing, sharing and personalizing apps will create a new range of 
services that target users specific needs. It will be very easy to create an app for a 
specific, and maybe short term, need. This may also drive the development of 
pervasive computing, making services that use sensors and actuators simple to 
deploy and use. 
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The services on the intranet will open up in several dimensions by 2018. The access 
to the intranet has to support mobility of devices, persons and services. The persons 
and devices will be on premises or out and about. The services will be a combination 
of outsourced, delivered as a service and company specific services. Bring Your 
Own Device and Bring Your Own Applications will have to be embraced. 
Media Trends 
Recent media streaming approaches lead to that content more commonly is provided 
using a business model based on subscriptions or service fees instead of consumers 
necessarily owning direct rights to content. Supporting technologies, such as HTML5, 
contain DRM features that will make web-based content even more attractive for 
providers and consumers. By 2020, this will be the standard business model. 
The introduction of new display technologies enable scenarios where users can 
watch different content from different angles, experience haptic feedback, and view 
multiple media in parallel using 3D-techniques. This will in general lead to an 
enhanced user experience and that media increasingly will be ubiquitous by 2025. 
Advances in media codecs ensure that provisioning of media can keep pace with the 
increasing demand for video content in the most suitable format (e.g. high quality 
over fiber and lower quality over 3G). By 2015, the majority of media providers will 
offer media in varying formats for a wide variety of consumer devices. 
Over The Top (OTT) content is distributed without ISP involvement in the control or 
distribution of the content itself. Third party providers sell audio and video to end-user 
devices (PC, tablet, smart phone, set-top box, PlayStation, Wii, Xbox, etc) directly, 
leaving the ISP responsible only for transporting IP packets. It can also be done in 
collaboration with the ISPs, such as the Netflix content delivery network for Full 
/Super HD material (Open Connect). Services will by 2016 mainly be offered based 
on OTT distribution. 
Media will by 2018 mainly be produced for direct digital distribution for services like 
Netflix. This will strengthen an already growing trends towards consumption of media 
that re available at the leisure of the consumer, thus reducing the consumption 
scheme enforced by traditional distributors that for instance release a new episode of 
a series once per week, instead of like Netflix releasing a full season at once for 
immediate online access. 
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4 Challenges 
 
Organizational Challenges 
The main challenge for existing organizations is how to reorganize towards a digital 
culture, where digital natives can work autonomously on a network platform – just 
like they act online in social networks. Enterprises that understand this will have a big 
competitive advantage. 
Media Distribution Challenges 
Distribution mechanisms based on aggregated information from multiple social 
networks are inherently based on the trust in such a service, as the processed 
information can be sensitive. A challenge is therefore to find methods that do not 
infringe on the privacy and integrity of a user, while achieving maximum 
effectiveness for that user. 
Viral distribution of media in multiple social networks needs to be controlled so that 
the benefits are maximized considering the potential added exposure to information. 
The challenge is therefore to make such social distribution as unobtrusive and 
pervasive as possible, so that the perceived cost is small in comparison with the 
perceived benefits. 
Geographic content is in many cases heavyweight data, depending on the level of 
detail, presentation mode, and requirements for real-time updates of dynamic 
information. A challenge is to manage the bandwidth optimally depending on the 
users context and type of terminal. 
Communication Challenges 
The advent of HTML5 and the WebRTC standards offer huge opportunities for 
creating systems for ubiquitous interaction. However, there are no standards for the 
utilization of information from multiple social networks or communication tools, as 
these APIs are fluctuant at best. The challenge is therefore to standardize the way 
information about a users communication patterns can be harnessed whilst 
considering privacy and integrity. 
Data Management Challenges 
A general problem is that data, such as geographical information, needs to be 
accessible in a universally usable and machine-interpretable format. For example, 
transportation agencies offer online access to the layouts of their transportation 
networks alongside with timetable information etc., but the usefulness of this 
information is limited because the layouts are only available as plain pictures with no 
underlying structural information. A challenge is to provide data in a standardized 
way, following the recommendations of Open Data initiatives. This would open up for 
many new types of (personalized) services. 
Privacy Challenges 
An important challenge is the general security of data (social, geographical, location-
based, etc) for mobile applications, and the protection of private and person-related 
information. This concerns the perspective of the data provider as well as the 
receiver, where the user can assume both roles at different times. This challenge is 
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made more serious by the growing trend to outsource applications and user data in 
cloud services that are not under direct control of neither the original provider nor the 
user. Security, privacy and integrity in all forms will therefore be key issues, where 
regulatory requirements, role-based security, the new security zones that are 
transformed to roles, security between enterprises, will have to be accommodated. 
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5 Recommendations 
 
The Digital Natives will influence an integral change in organizations world-wide, 
where their work habits and expectations will drive usage of real-time information at 
any time, from any device and from any location. They will be empowered by new 
types of collaborative tools and methods, which are integrated into the new 
organizations business processes. A recommendation is to focus communication 
research on creating a European competitive edge by adoption of novel 
communication technologies such as social computing and web-based 
communication tools (WebRTC, etc). 
Contextual group management where an aggregated social graph represent 
communication habits can be used for multiple purposes. The recommendation is to 
investigate further how this can be utilized, from creating filter services for email to 
offering personalized recommendation of media. 
Distribution of media by using aggregated information from multiple social networks 
and communication tools, will allow for effective and personalized media services 
based on the social context of users. The potential for novel entrepreneurial 
opportunities is great, especially considering this areas expansion over the last 
decade and the deterioration of the traditional media consumption habits from the 
early days of radio and television. 
Indoor positioning techniques needs to be further investigated and standardized, in 
order to bridge the gap between seamless outdoor navigation and fragmented indoor 
navigation. Many services based on geographic content require such indoor 
positioning and standardized solutions would boost the availability of location-based 
apps for indoor use. 
It will be of vital importance that user interaction is carefully considered, especially for 
areas that build on new technologies. For instance, using devices for augmented 
reality (such as the Google Glass) and shared collaborative spaces (such as 
mediated rooms) need to be developed into mainstream technologies to enable new 
pervasive services. 
 



 
 

 Future of Media      P a g e  | 33             2013-02-07 
   

6 Conclusions 
 
This white paper focuses on aspects from research projects where EIT ICT Labs 
partners are involved. It is based on the Digital Natives and the change of business 
models for digital media, which is applied to the areas of mobile and social 
computing, location-based systems, and communication services, as well as 
interaction technologies. 
The revolutionary changes described above have opened up large markets for new 
digital media services and enterprises, and European enterprises need to seek ways 
to differentiate services from the mainstream. This differentiation can be done on 
traditional key values such as quantity and quality of material, price, availability, and 
quality of experience. This report suggests that differentiation also can be done 
considering the social aspects of consuming media, where users massive 
connectedness play a significant role in the perceived experience of a service. 
A final conclusion is that it will be possible to benefit from the massive 
connectedness of consumers in order to create collaborative services, which 
predominately will be lightweight and web-based. Here the ease of setting up and 
manage group communication will be vital, such as that ubiquitous communication 
and media distribution services can be perceived as nearly pervasive to the user 
through automated group formation based on communication patterns and context 
(such as geo-location, intent and activity). 



 
 

 Future of Media      P a g e  | 34             2013-02-07 
   

References 
 
[1] Becker, Tilman; Seifert, Inessa; and Löckelt, Marcus. “Geographic Content 

Delivery for Mobile Devices”. EIT ICT Labs, Foresight Technical Report, TFMC 
12186-T5 Innovation Radar on Future Media and Content Delivery (Magnus 
Boman, Henrik Abramowicz, eds.), December 2012. 

[2] Boman, Magnus. “Future Media Distribution”. EIT ICT Labs, Foresight 
Technical Report, TFMC 12186-T6 Innovation Radar on Future Media and 
Content Delivery (Magnus Boman, Henrik Abramowicz, eds.), December 2012. 

[3] Hallberg, Josef; Norberg, Mia B; Kristiansson, Johan; Synnes, Kåre; and 
Nugent, C. Creating dynamic groups using context-awareness. In Proceedings 
of the 6th international conference on Mobile and ubiquitous multimedia, MUM 
’07, ACM (New York, NY, USA, 2007), 42–49. 

[4] Helmfrid, Dag. “Mobile and Social Business Media Services”. EIT ICT Labs, 
Foresight Technical Report, TFMC 12186-T3 Innovation Radar on Future 
Media and Content Delivery (Magnus Boman, Henrik Abramowicz, eds.), 
December 2012. 

[5] Kaplan, A. “If you love something, let it go mobile: Mobile marketing and mobile 
social media 4x4”. Business Horizons, 2011.  

[6] Kristiansson, Johan; Hallberg, Josef; Svensson, Sara; Synnes, Kåre; and 
Parnes, Peter. Supporting Automatic Media Resource Selection Using Context-
Awareness. In proceedings of the Third International Conference on Advances 
in Mobile Multimedia (MoMM2005), September 19-21, 2005, Kuala Lumpur, 
Malaysia. Österreichische Computer Gesellschaft, 2005, G. Kotsis, Ed., ISBN 
3854031955. 

[7] Kruse, Erik. “Future of Media”. EIT ICT Labs, Foresight Technical Report, 
TFMC 12186-T7 Innovation Radar on Future Media and Content Delivery 
(Magnus Boman, Henrik Abramowicz, eds.), December 2012. 

[8] Lenhart, A; et al. “Social media and mobile internet use among teens and 
young adults”. Pew Internet & American Life Project, 2010.  

[9] Rana, Juwel; Kristiansson, Johan; and Synnes, Kåre. “Dynamic Media 
Distribution in Ad-hoc Social Networks”, in the 2nd International Conference on 
Social Computing and its Applications (SCA2012), 1-3 November 2012, 
Xiangtan, Hunan, China. Published by IEEE Computer Society Press. 

[10] Rana, Juwel; Kristiansson, Johan; and Synnes, Kåre. “Enriching and simplifying 
communication by social prioritization”, in proceedings of International 
Conference on the Advances in Social Networks Analysis and Mining 
(ASONAM), Washington DC, USA, 2010, pp. 336 –340. IEEE Computer 
Society, 2010. 

[11] Rana, Juwel; Kristiansson, Johan; and Synnes, Kåre. “Supporting Ubiquitous 
Interaction in Dynamic Shared Spaces through Automatic Group Formation 
based on Social Context”, to be published. 

[12] Rana, Juwel; Kristiansson, Johan; and Synnes, Kåre. Modeling Unified 
Interaction for Communication Service Integration. In UBICOMM 2010, The 
Fourth International Conference on Mobile Ubiquitous Computing, Systems, 
Services and Technologies, IARIA (October 2010), 373–378. 



 
 

 Future of Media      P a g e  | 35             2013-02-07 
   

[13] Rana, Juwel; Kristiansson, Johan; Hallberg, Josef; and Synnes, Kåre. 
Challenges for mobile social networking applications. In proceedings of 
Communications Infrastructure. Systems and Applications in Europe – First 
International ICST Conference, EuropeComm 2009, London, UK, August 11-
13, 2009, Revised Selected Papers, R. Mehmood, E. Cerqueira, R. Piesiewicz, 
and I. Chlamtac, Eds., vol. 16 of Lecture Notes of the Institute for Computer 
Sciences, Social Informatics and Telecommunications Engineering, Springer 
(2009), pp 275–285. 

[14] Rana, Juwel. “Improving group communication by harnessing information from 
social networks and communication services”, Department of Computer 
Science, Electrical and Space Engineering, Luleå University of Technology, 
Licentiatavhandling Luleå: Luleå Tekniska Universitet, 2011. 

[15] Stade-Schuldt, Christian. “Multimedia Content Analysis and Processing”. EIT 
ICT Labs, Foresight Technical Report, TFMC 12186-T4 Innovation Radar on 
Future Media and Content Delivery (Magnus Boman, Henrik Abramowicz, 
eds.), December 2012. 

[16] Synnes, Kåre; Kranz, Matthias; Schelén, Olov; and Rana, Juwel. “Social 
Interaction for Digital Cities”. EIT ICT Labs, Foresight Technical Report, TDCT 
12185-T2 Innovation Radar on Digital Cities of the Future (Magnus Boman, 
Khaldoun Agha, eds.), December 2012. 

[17] Synnes, Kåre; Rana, Juwel; and Kristiansson, Johan. “Social Distribution 
Mechanisms”. EIT ICT Labs, Foresight Technical Report, TFMC 12186-T2 
Innovation Radar on Future Media and Content Delivery (Magnus Boman, 
Henrik Abramowicz, eds.), December 2012. 

[18] Synnes, Kåre. “Citizen-Centric Cities”. EIT ICT Labs, Technical Foresight 
Report, TDCT 10890 Spearhead 2011 (Magnus Boman, Khaldoun Agha, eds.), 
December 2011. ISBN 978-91-87253-02-7. 

[19] Synnes, Kåre. “On the Ericsson 2020 Vision”. EIT ICT Labs, Technical 
Foresight Report, TFMC 11663-T1 Foresight on Future Media and Content 
Delivery (Magnus Boman, Henrik Abramowicz, eds.), December 2011. 

[20] Zhao, D; and Rosson, M. “How and why people twitter: the role that micro-
blogging plays in informal communication at work”. In Proceedings of the ACM 
2009 international conference on Supporting group work, pages 243–252. 
ACM, 2009. 



Imprint:
EIT ICT Labs IVZW
22 Rue d'Arlon, 1050 Brussels
BELGIUM

ISBN 978-91-87253-08-9




